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Fig. 4. Transverse section, dog t. 


TECHNIQUE 

Group IT. A rubber tube French catheter 
No. 8 or No. 10 was introduced into the com- 
mon bile duct through a small incision. The 
tube was passed upward and was fixed there 
by tying a ligature about the duct and the 
tube, or by placing a suture on either side of 
the duct so as to include in it the tube and the 
duct. The lower end of the tube was made to 
pass along the duct through the papilla of 
Vater into the lumen of duodenum. A variable 
amount of the duct wall was now destroyed. 
Since it was not possible to measure accurately 
the width of the defect because the tube 
forced the edges of the wound apart, an 
attempt was made to estimate the width of 
the defect in terms of percentages of the 
circumference of the duct. The length could 
be readily measured. The defect was covered 
by a flap of the gastrohepatic omentum pulled 
under the posterior aspect of the bile duct and 
laid over the defect. A few interrupted sutures 
were employed to fix the flap in place so as to 
make a complete omental tube about the de- 
lect (Fig. 1, a and b). This step was found to 
be quite useful later in recognizing the recon- 
structed duct in postmortem examination. 
The adherent omental flap indicated the area 
(Figs. 1 and 2). The length of the defect in the 
group was usually from just below the cystic 
duct down to the superior border of duode- 
hum, almost the entire length of the supraduo- 
lenal portion of the duct. The width of the 
lefect was from 50 to 70 per cent of the circum- 
erence of the duct, in several instances only a 
harrow posterior strip of the duct wall being left. 

Group IT, Essentially the same technique 
Was employed, the defect varying from that 
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Fig. 5. Transverse section, dog 24. 


of a mere longitudinal slit in the anterior wall 
to not more than 4o per cent of the circumfer- 
ence of the duct. 

Group IIIT. This group was carried out 
according to Sullivan’s technique. A rubber 
tube wasintroduced into the common bile duct 
and was fixed there just below the cystic duct 
by a suture made to pass through the tube 
and the duct on each side of the duct. The 
duct was resected below the sutures and the 
lower stump at the border of duodenum was 
ligated with silk. The tube running freely 
exposed in the peritoneal cavity was laid upon 
the superior anterior wall of the first part of 
the duodenum to which it was now fixed for 
about a distance of 11% to 2 centimeters after 
the manner of Witzel’s gastrostomy technique. 
The lower end of the tube was introduced into 
the lumen of the bowel through a stab. 
Omental tissue drawn from the lesser omen 
tum, the greater omentum, or both, was used 
to make a tubular investment for the exposed 
tube (Fig. 1, a and b). 

Group IV. Cuff excision. A rubber tube 
was introduced as in the previous group. This 
tube was secured just below the cystic duct by 
a suture on either side of it. Another pair of 
sutures fixed it to the duct just above the 
superior border of duodenum. The interven- 
ing duct was cut away. The gap was covered 
by an omental flap. 

ANALYSIS OF RESULTS 
Results were analyzed in the light of the 


following points: 
1. Occurrence of ascending infection. 
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Fig. 6. High power photomicrograph, dog 25. 


2. Incidence of stenosis and its relation to 
the ascending infection. 

3. Influence of tube remaining in situ on 
the occurrence of ascending infection. 

4. Epithelial regeneration in four groups. 

5. Relationof inflammation in wall of recon- 
structed duct to epithelial regeneration. 

6. Relation of stenosis to epithelial regen- 
eration. 
7. Adhesions of duodenum to the liver and 
its effect upon the length of the new duct. 

Total number of dogs operated on was 130. 


Fig. 8. Photomicrographic section showing norma! 


The number of successful experiments y 
Group I--10 dogs; Group IIl—® dogs; | 
III——10 dogs, and Group IV—-2 dogs. 

Of a total of 28 dogs, 5 did not devi 
ascending infection. Eight exhibited 
grade of infection and in 15 it was miki 
severe grades of ascending infectio1 
characterized either by acute lesions, + 
purulent cholecystitis, purulent chola izeitis 
with multiple liver abscesses, or by more 
chronic lesions, such as a_ thickene:! gall 
bladder or a hobnailed liver. 

The milder grades of ascending inicction 
manifested themselves by the presciice of 
adhesions between the gall bladder aii the 
diaphragm, the stomach, duodenum, et:. The 
gall bladder was frequently enlarged, i's walls 
thickened, and the characteristic slat: blue 
color changed to a whitish or greyish. |t was 
interesting to note in these cases the pr-sence 
of milky radiating scars on the surface of the 
liver, so called subcapsular scars con ‘dered 
characteristic of a gall bladder infec: on in 
man. They were most prominent ov + that 
area of liver overlying the gall bladder. These 
subcapsular scars were seen only at — post- 
mortem examination never at operati 

When we examine the relation of a: 
infection to stenosis, we find that al 
animals exhibiting stenosis likewise ¢ 
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dog 8 a very mild one. In Group II dogs 6, 
14, and 20 did not develop duct stenosis and 
in dogs 14 and 20 no ascending infection was 
evident. When we examine Group III, we 
find that while dogs 16, 21, and 22 had no 
stenosis, only dog 16 did not exhibit signs of 
an ascending infection. Dog 22 had a mild 
and dog 21 a severe infection in the absence 
of a stenosis. From this it is apparent that 
while stenosis never failed to be associated 
with an ascending infection, its absence did 
not save dogs 8, 19, and 22 from a mild, and 
dogs 6 and 21 from a severe infection. Further- 
more, in dogs 19, 21, and 22 the tube did not 
pass. The contention of Museneeck that the 
presence of the tube in the duct is a safeguard 
against an ascending infection because it pre- 
vents stenosis, is, therefore, incorrect. While 
the tube prevented stenosis it was not able to 
prevent an ascending infection in dogs 19, 21, 
and 22. It may be assumed that the responsi- 
ble factor in the 5 dogs without stenosis was 
interference with the closing mechanism of 
the sphincter of Oddi. 

The question of epithelial regeneration: 
That ductal epithelium possesses a capacity 
for regeneration could be safely assumed a 
priori on purely biological considerations. It 
is well known that epithelial liver cells as well 
as epithelial cells lining intrahepatic ductus 
biliferi possess a high degree of regenerative 
power. However, it is likewise known that 
under certain conditions these cells perish and 
fail to regenerate. Our query, therefore, 
should be not so much} can the ductal epithe- 
lium regenerate, but rather, can it regenerate 
under certain conditions? 

In Group I there were extensive defects 
running almost the entire length of the supra- 
duodenal portion of the choledochus and 
involving from 50 to 70 per cent of the circum- 
lerence of the duct. Of 10 dogs, 4 showed 
complete epithelial regeneration; 6, none. 

In Group IT, with small defects running from 
a longitudinal slit to defects not larger than 
40 per cent of the circumference, all of the 
‘lucts healed by epithelial proliferation. 

The Sullivan group, consisting of 10 dogs, 
did not exhibit, in a single instance, any epi- 
thelial ingrowth in the new channel—this, 
‘lespite the fact that the new channel in each 
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was much shorter than the reconstructed duct 
at the time of operation (Fig. 3). 

In Group IV one dog showed no epithelial 
regeneration and the other showed a markedly 
hypertrophic epithelial lining. However, I 
believe it to be old epithelium. The duode- 
num was adherent to the liver shortening up 
the original duct to one-half its original 
length. The amount of duct resected was 2 
centimeters. It is easy to see that the stumps 
of the resected duct became approximated in 
that way. Furthermore, young, recently re- 
generated epithelium does not exhibit such 
marked papillary evagination as did this one. 

If we enquire further into the question of 
why in Group I 4 ducts displayed complete 
epithelial regeneration while in 6 there was 
none, we find a ready answer in the histo- 
logical picture of these ducts. 


Dog 3, witha large defect in the common bile duct, 
had an uneventful recovery. The animal never 
exhibited jaundice, its nutrition was good and 
general health perfectly normal. It was sacrificed 
exactly one year after the operation. At postmortem 
examination the peritoneum was found to be normal. 
The first portion of the duodenum was adherent to 
the liver. Liver, stomach, and duodenum were re 
moved together. The duodenum was slit open on its 
mesenteric side. The tube was not to be seen. The 
papilla was visualized and a sound introduced into 
it passed upward into the hilus of the liver without 
meeting any obstruction. The common bile duct 
appeared smooth, somewhat larger than normal, and 
whitish in appearance. All of the supraduodenal 
portion of the duct was removed for histological 
study. Transverse serial sections were made and 
were stained with hematoxylin and eosin. In all of 
the sections the epithelial regeneration was prac- 
tically complete. The original epithelium was readily 
recognized by its marked papillary evagination and 
a marked tendency to formation of parietal sacculi. 
The new epithelium was rather poorly developed. 
There was no evidence of inflammatory reaction in 
the wall of the regenerated duct. Gall bladder sec 
tions and liver sections appeared normal. 

Dog 8. The duct was very fine. After introduction 
into it of an ureteral catheter No. 6, all that was left 
of the duct was a strip of the posterior wall. The de- 
fect was covered by an omental flap. The work was 
considered unsatisfactory. The dog, however, re- 
mained in good condition and was sacrificed 106 days 
later. On postmortem examination, the peritoneum 
was found to be normal. The gall bladder was 
pinkish-grey. Its fundus was attached to the dome 
of the diaphragm by a broad adhesion. ‘The first 
portion of the duodenum was adherent to the inferior 
aspect of the right lobe of the liyer. On the surface 
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of the liver were seen milky, radiating, subcapsular 
scars. Liver, stomach, and duodenum were removed 
en masse and laid on the table for more detailed 
study. The duodenum was opened on its mesenteric 
side. Pressure on the gall bladder caused thick bile 
to flow from the papilla. A probe passed up without 
encountering any obstruction. The duct appeared 
somewhat larger than normal, felt thicker, and 
presented a smooth glistening appearance. Trans- 
verse sections of the duct showed complete epithelial 
regeneration. The epithelium was quite normal. It 
displayed papillary evaginations and parietal sacculi 
(Fig. 2). Comparison with a normal duct of a dog 
(Fig. 4) demonstrates that there is no inflammatory 
reaction in the wall of the regenerated duct. 


As a contrast to dogs 3 and 8, I shall 
present the history of dog tr. 


Dog 1. The same operation was performed here 
as in dogs 3 and 8. Three weeks after the operation 
the animal exhibited signs of biliary obstruction, 
but these had disappeared, and the animal remained 
in a fair state of nutrition. He was sacrificed 106 
days after the operation. Postmortem examination 
showed the following: The liver was much enlarged. 
There were firm adhesions between the liver, 
duodenum, and stomach. All visible extrahepatic 
ducts were tremendously enlarged. Liver, stomach, 
and duodenum were removed together and the 
duodenum and stomach were slit open. Pressure on 
the fundus of the gall bladder caused a watery, 
viscous fluid to exude from the papilla. A probe 
passed up the papilla became arrested just above 
the superior border of the duodenum. The duct 
above the constriction was tremendously enlarged. 
The point of obstruction corresponded to the site 
of the lower ligature tied about the duct and the 
tube. The supraduodenal portion of the duct was 
removed for histological study. Transverse sections 
showed the lumen of the duct for the greater part, at 
least 70 per cent of it, devoid of any epithelial lining. 
Whatever epithelium there was exhibited poor 
development, total absence of papillary evaginations 
and of gland formation. The duct wall itself was 
tremendously hypertrophied. It consisted of enor- 
mous amounts of connective tissue. Here and there 
were to be seen areas of marked infiltration with 
polymorphonuclear leucocytes (Fig. 4). 

Dog 2. In this animal there was not a trace of 
epithelium. The wall was of extraordinary thickness. 

The same histological picture was found in 
all 6 animals which did not show any epithelial 
regeneration. The ducts which healed by 
epithelial proliferation exhibited in all four in- 
stances a wall of approximately the thickness 
of a normal duct. Conclusion may be drawn 
from Groups I and II that ductal epithelium 
is capable of growing and filling in small as 
well as extensive longitudinal defects, pro- 
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vided that its blood supply is not compromised 
by an excessive inflammatory process. Ixces- 
sive reaction with its superabundant connec. 
tive tissue undergoes a later contracture with 
the development of a stenosis. There wis no 
instance of epithelial regeneration in the 
presence of a stenosis in all of the series save 
one. This exception was dog 13 in Group IV, 
However, as pointed out before, we 
dealing here most likely with old epith 
brought together rather than with 
epithelium. 

Epithelial growth is influenced more |y an 
adequate blood supply than by the extent o/ 
the defect. This was strikingly demonstrated 
in dogs 24 and 25 of Group I. In dog 24 the 
defect amounted to 1.7 centimeters in length 
by 70 per cent of the circumference. [1 was 
sacrificed g5 days later. There was no evilence 
of an ascending infection, or of stenosis. 
Epithelial regeneration was complete. The 
duct wall showed no inflammatory reaction 
(Fig. 5, dog 24). 

Dog 25. The defect was smaller than in dog 24 
It amounted to 1.5 centimeters in length } 
cent of the circumference. It was sacrificed %1 days 
after operation. Mild stenosis of the duct was 
present. There were gross signs of a mild ascending 
infection, such as a thickened gall bladder, sub 
capsular scars on the liver surface, and a ho|nailed 
appearance of the liver. A partly healed gastric ulcer 
was found. Histological sections demonstrated that 
epithelium was absent in many parts, ani that, 
wherever present, it was poorly developed. | he duct 
wall was abnormally thick and consisted of |undles 
of connective tissue. These were seen to surround 
epithelial glands. One could easily see | later 
contracture would choke the epithelial nents 
(Fig. 6). 


were 
lium 
new 


In the Sullivan group of 1o dogs, there was 
not a single instance of epithelial proliicration 


in the new channel. The same was true of 
Group IV. Therefore, it is evident thai cpithe- 
lium will not grow along a prosthesis ‘0 fill a 
transverse gap. How can we explain the 
successful results of Jenckel, Verhoogen, and 
Wilms? Verhoogen’s case was repcxted in 
dogs 4 and 13. I feel that I am justitied 1 
rejecting the theory of epithelial proliicration 
along the prosthesis on the basis oi post 
mortem evidence of Desplas and on the basis 
of my results with the Sullivan group. Ex 
planation must be sought in the formation 0! 
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adhesions between the duodenum, pylorus, 
and the liver. The effect of this phenomenon 
is obvious. It shortens materially the gap to 
be bridged. It is easy to see that in Ver- 
hoogen’s case the stumps of the duct were 
brought together in just this manner. It 
would be difficult, if not impossible, to explain 
the modus operandi of repair except on this 
basis. Cahen was first to call attention to the 
rdle played by these adhesions in the descrip- 
tion of the postmortem examination of his 
patient, in 1913. Museneeck emphasized its 
occurrence in experimental work. In my own 
material it took place in all but 1 animal 
(dog 24). The length of the duct in this dog 
appeared unusual. I have made an attempt to 
measure the length of the choledochus at the 
time of operation and again at postmortem, 
but this was impossible because of adhesions 
and altered relations. It would, however, be 
no exaggeration to state that the new ducts 
were markedly shortened. In the dog the 
duodenum is freely movable. Furthermore, 
inmy work it was necessary to hold and exert 
some pull upon the first portion of the duode- 
num in order to expose the free edge of the 
hepatoduodenal ligament. Mechanical trau- 
ma, with perhaps some spilling of bile, fur- 
nished sufficient irritation to produce adhesions. 
While in reality a mild pathological complica- 
tion, it no doubt played a most favorable part 
in the outcome of successful cases (Fig. 7). 
Duodenal and gastric ulceration in dogs 
with stenosis of the common bile duct: That 
the exclusion of bile from the intestine may 
lead to development of duodenal or gastric 
ulcers has been recently pointed out by 
Kapsinow, Kim and Ivy, Berg and Jobling, 
and others. I was not familiar with this fact 
until an acute perforation of a duodenal ulcer 
in dog 5 forcibly called my attention to it. 
Observations on this point were made in 20 
animals. Nine developed stenosis and of these 
),7 had ulcers. Duodenal ulcer occurred alone 
lour times, gastric alone twice, duodenal and 
gastric once. There was one perforation. The 
incidence of occurrence was 78 per cent. All 
of the animals exhibited more or less hepatitis. 
The cause of ulceration may be at least in 
part due to interference with the process of 
alkalinization of acid chyme by the bile. 
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There is evidence to believe that hepatitis 
may play an important part in the causation 
of these ulcers. 


CONCLUSIONS 

1. Epithelium lining the extrahepatic bile 
ducts is capable of regeneration under favor- 
able conditions. 

2. Small longitudinal defects will heal 
readily by epithelial regeneration; a fact 
familiar to the clinical surgeon and borne out 
by the experiments in Group II. 

3. Longitudinal defects, even if extensive, 
may regenerate under favorable conditions, 
namely, in the absence of marked inflamma- 
tory reaction in its walls, as demonstrated by 
Group I. 

4. Ductal epithelium is not capable of 
growing along a prosthesis and lining a gap, as 
was demonstrated by Groups IIT and IV. 

5. Obstruction to the flow of bile invariably 
leads to an ascending infection. The presence 
of a tube in the bile duct, even with the ab- 
sence of a stenosis, leads to infection pre- 
sumably by interfering with the mechanism of 
the sphincter of Oddi. 

6. Diversion in dogs of bile from the duode- 
num results in a high percentage of duodenal 
and gastric ulcerations invariably accom- 
panied by a hepatitis. 

7. Dogs die in from 24 to 48 hours from the 
effect of spilling bile into the peritoneal cavity 
without signs of peritonitis. 

8. Omental covering is the ideal safeguard 
against bile leakage and infection. 

g. Excessive inflammatory reaction at the 
site of repair is prejudicial to epithelial growth. 
(The use of absorbable suture material and 
omission of drain would tend to minimize such 
reaction.) 

10. The Jenckel-Sullivan or Wilms-Brewer 
operation can be regarded only as a measure 
of necessity justified under certain desperate 
conditions rather than as operation of choice. 
Formation of adhesions with their subsequent 
contracture and pulling up of the duodenum 
to the porta hepatis is the more plausible 
explanation of the modus operandi of healing 
in an occasional successful case, than the 
problematic growth of ductal epithelium along 
a prosthesis or new channel. 
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SUMMARY 


Causes leading to stenosis of the extra- 
hepatic bile ducts were discussed and clinical 
evidence regarding their regenerative capacity 
educed. From the analysis of the results of 
various methods of reconstruction, it is ap- 
parent that the stumbling block to success is 
the question of adequate blood supply to the 
new channel. That is particularly true of the 
method of fistula implantation and also of 
flap methods. The method of bridging a gap 
with a rubber tube was given particular con- 
sideration. Clinical evidence regarding its 
efficacy was found to be contradictory. 
Adherents of the method concluded that 
success was explainable on the basis of ex- 
traordinary regenerative capacity of ductal 
epithelium. The epithelium, they believed, 
grew along the prosthesis and lined the new 
channel. 

The question of regenerative capacity of 
ductal epithelium was studied experimentally. 
It was found that epithelium will proliferate 
and fill longitudinal defects, even if extensive, 
provided there be no excessive inflammatory 
reaction at the site of repair. The question of 
blood supply to the epithelium was again 
found to be the determining factor. It was 
found that epithelium will not grow along a 
tube and will not regenerate a transverse gap. 
This experience coincides with the postmortem 
evidence of clinical cases. 

Importance of adhesions as a factor in 
favorable outcome was emphasized. This idea 
receives its support from the observations of 
Cahen, Lahey, Museneeck, and my own ex- 
perimental work. There is no one satisfactory 
method, at the present time, of dealing suc- 
cessfully with cases of extensive bile duct 
obliteration in which direct anastomosis is not 
possible. 
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the oesophagus have engaged the atten- 

tion of many capable surgeons, patholo- 
gists, internists, and endoscopists during the 
past 30 years. The radiologist, being con- 
cerned with the diagnostic and the treatment 
phases of the problem, has had a twofold in- 
terest in the disease. This widespread interest 
has led to the accumulation of considerable 
literature on the subject. 

Much original thought, experimentation, 
and imagination have gone into the develop- 
ment of the many varied forms of treatment 
which have been advocated at one time or an- 
other for the cure of cancer of the cesophagus. 
Noteworthy among these methods was the 
advent of radium as an intra-cesophageal 
method of irradiation. This method was first 


sk: problems presented by tumors of 


proposed in 1904 and soon the literature was 
quite flooded with descriptions of new appara- 
tus, new dosages, new filters, and new methods 
for accurately locating the radium in the 
cesophagus. This period, begun so hopefully, 


was not, however, followed by reports of cures 
or even good palliative results and the method 
fell somewhat into disfavor. 

A great deal of attention had been directed 
toward the development of a procedure for 
radical removal of carcinoma located in the 
oesophagus. In several of the larger European 
clinics some significant results had been ob- 
tained in the removal of the cervical and 
intra-abdominal portions of the oesophagus 
for carcinoma. The first successful intra- 
thoracic cesophagectomy was accomplished 
in this country by Torek in 1913. With this 
success oesophageal surgery was thought to 
have reached a point where it could be called 
the answer to the treatment problem. Un- 
fortunately, surgery has not fulfilled its early 
promise. Such a general lack of success would 
lead one to suspect that those who have advo- 
cated these various methods of treatment have 
been unjustifiably optimistic. 

A careful study of the clinical course of the 
disease, the anatomy of the organ involved, 


and the postmortem material available wil] 
show that patients with cancer of the cesoh- 
agus should be given palliative treatment as 
a routine measure and that only in the very 
unusual early case should intra-cesophaveal 
irradiation or radical surgery be attempted. 
The cured case will be a medical curiosity. 

The material for this report has been t:ken 
from the Memorial Hospital records accumu- 
lated during the 13 year period between 1918 
and 1931. Five hundred and six (506) patients 
with carcinoma of the cesophagus were ad- 
mitted to the hospital and of this number 
there were 267 patients with positive biopsy 
diagnoses. For the past several years all 
patients have had biopsies removed for <iag- 
nosis. Previously this was considered an un- 
necessary risk, and, for this reason, biopsies 
were seldom taken from the early patients. 
The entire material of 506 cases has been 
summarized in this report, but the statistical 
portion is based on a study of only those cases 
with positive microscopical sections. ‘lo in- 
clude the cases without biopsy would be quite 
justifiable, but would not appreciably alter 
the statistics and might lead to some criticism 
as to the accuracy of the figures. 

Twenty-nine patients suffering from «so- 
phageal obstruction thought to be cancer were 
admitted and Jater their obstruction was 
proved to be due to such benign causes as 
spasm, syphilis, non-specific ulcer, acid or 
alkali burns, and idiopathic stenosis. Most 
of these patients recovered under appropriate 
dilatation measures. 

An intimate knowledge of the anat: 
the cesophagus is necessary in order to | 
stand the dangers and difficulties encou 
in the treatment of cancer in this orga 
cesophagus is a thin walled tube about 
timeters in length, developed from the | 
It differs from the other portions of th 
tinal tract in that it lacks an oute! 
covering, a distinct surgical disac\ 
The cesophagus is richly supplied with lym- 
phatics in the submucosal and muscular coats, 
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1 From the Department of Head and Neck Surgery, Memorial Hospital. 
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thus providing a submucous pathway for the 
dissemination of cancer. Mucus forming glands 
are found throughout the cesophagus and un- 
doubtedly give rise to the adenocarcinomata 
which occur in this organ. The cesophagus is 
surrounded throughout its length by impor- 
tant and vital structures (Fig. 1) which are in- 
vaded early in the course of cesophageal cancer. 


GROSS PATHOLOGICAL ANATOMY 


Gross examination of a number of cesophag- 
eal carcinoma specimens demonstrates three 
definite types: First, there is the bulky, poly- 
poid. projecting, or vegetative type which 
usually grows into the lumen of the cesopha- 
gus causing obstructive symptoms at a rela- 
tively early stage (Fig. 2). Second, there is 
the shallow, ulcerating type causing early 
symptoms of mediastinal involvement such 
as pain and backache (Fig. 3). Metastases 
and obstructive symptoms may be absent. 
This type tends to perforate the musculature 
of the esophagus early and to invade the 
aorta, bronchi, or trachea. Perforation into 
one of these vital structures causes death, 
most often by sudden hemorrhage due to the 
perforation of the aorta or other large vessels 
Carr, Polson and McIntosh, Heitzmann). 
Third, there is the hard, infiltrating, scirrhous 
type which invades the cesophageal wall, and 
which may encircle the lumen causing fixation 
of the walls and producing symptoms of ob- 
struction. It may be superficially ulcerated 
Fig. 4). The extension of the disease by way 
of the submucous lymphatics is shown in 
Figure 5. Here we find an outcropping of 
tumor tissue several centimeters above the 
primary growth. 

_ G@sophageal growths are usually divided 
into another three groups according to their 
location in the upper, middle, or lower third 
of the esophagus. Recently it has become 
the custom to locate the lesion by its relation 
to the various anatomical constrictions of the 
esophagus. This method is more accurate 
than the former. Table I shows the relative 
'requency of cancer of the oesophagus at the 
three levels, 

The most plausible reason for the relatively 
high frequency at the lower third (about 50 
per cent) is the increased irritation due to the 
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TABLE I.—DISTRIBUTION OF GROWTHS 


| 


| | 
| Upper 1 | Middle % | Lower % 


| Cases | 

| reported) | Pee 
Cases | 

| | cent | 


Authority 
. : € 
Cases cent 


Kraus 857 158 18.4 302 


Janeway and | 

Green | 256 | 
Memorial Hos- | 
pital series | 245 | 46 | 


slowing of hot liquids at the diaphragmatic 
constriction and to the frequent presence of 
chronic spasm in this location. 


MICROPATHOLOGY 

In the Memorial Hospital series of 267 cases 
there were 243 squamous cell lesions, 19 ade- 
nocarcinomata, and 5 of the transitional cell 
type. The adenocarcinomata were all located 
in the lower third of the cesophagus. Guisez 
reported a series of 1,413 cases, five-sixths of 
which were squamous cell carcinomata and 
one-sixth adenocarcinomata. He did not once 
encounter a sarcoma. Jackson reported 671 
cases of which 316 were adenocarcinomata, all 
located in the lower third of the cesophagus; 
2 lymphosarcomata; 2 round cell carcinomata; 
and the remainder, 337 cases, squamous cell 
carcinomata, 

With 267 positive biopsies it was found that 
the material was suitable for grading in 227 
cases. This work was done largely by Dr. F. 
W. Stewart. Table II shows the relative fre- 
quency of the different grades and the number 
of cases which were diagnosed as histologically 
susceptible to radiation. In this series it is 
seen that there were only 39 cases (12.7 per 
cent) in the grade 3 group, 14 (6.1 per cent) 
of which were reported as probably radiation 
sensitive. Only 30 of the cases (13.2 per cent) 
in the grade 2 group were probably radiation 
sensitive. About 18 per cent of the carcino- 
mata of the cesophagus are radiation sensitive. 
This evidence does not agree with Guisez’s 
impression that oesophageal cancers are as a 
rule susceptible to radiation. There were no 
cases in the grade 4 group. Figure 6 shows 
photomicrographs of the three grades of car- 
cinoma which occur in the oesophagus. 

Broders and Vinson reported 220 cases with 
go per cent in groups 3 and 4 and no grade 1 
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TABLE II.-—-RELATIVE FREQUENCY OF GRADES 


Radiation 


Cases sensitive 


Grade 1 ; : 15 ° 
Grade 2.. ao 148 30 
Grade 3 oh ots ae 39 14 
Adenocarcinoma...... Se ee 19 ; 
Transitional cell : ee re 6 


Totals 227 44 
cases. In the Memorial Hospital series 83 per 
cent of the cases fell in the groups 2 and 3. 
AUTOPSY FINDINGS 

Most of our cases are hospitalized for a 
short time only. For this reason the autopsy 
material is limited to 27 cases. Thirteen cases 
(48 per cent) coming to postmortem showed 
no evidence of metastasis. It must be borne 
in mind, however, that a careful autopsy does 
not always demonstrate the presence of early 
metastatic deposits. There was gross lymph- 
node involvement in 12 (44 per cent) of the 
27 cases (Fig. 7). In 7 cases (26 per cent) 
there was extension to, or actual rupture into, 
the trachea or bronchus. In 2 cases (7 per 
cent) the disease ruptured into the aorta caus- 
ing sudden fatal hemorrhage. Pneumonia 


was a contributory cause of death in 13 cases 
(48 per cent); 12 were bronchopneumonias, 


and 1 was lobar in type. In 4 cases hemor- 
rhage was the cause of death. Other causes 
were peritonitis, 3 cases; starvation, asphyxia, 
cardiovascular disease, generalized carcinoma- 
tosis, septicaemia, and diarrhoea, each 1 case. 
In one case the cause of death was not deter- 
mined due to a limited autopsy permit. 


ETIOLOGY 

It is not possible to give exact etiological 
data. However, it is now quite generally be- 
lieved that there are certain definite factors 
which predispose to cesophageal new-growths. 
In the oral cavity it has been shown that 
broken, irregular, or sharply worn teeth, ill 
fitting plates, leucoplakia, excessive pipe smok- 
ing, syphilis, and intra-oral sepsis are defi- 
nitely irritating factors in the causation of 
intra-oral carcinoma. Similar factors prepare 
the cesophageal mucous membrane for can- 
cerous changes. Badly kept teeth, intra-oral 
sepsis, and ill-fitting plates tend to cause 
hasty and incomplete mastication which makes 


SURGERY, GYNECOLOGY AND OBSTETRICS 


it necessary for the cesophagus to handle 
masses of food which are large and hari. \ 
large, hard bolus of food causes a certain 
amount of trauma and inflammation of the 
cesophageal mucous membrane. The passage 
downward of such a bolus of food would be 
slowest at the point of anatomical constriction 
and the resulting trauma would be greatest at 
these points. This trauma causes irritation 
which may lead to spasm, and with it further 
slowing of the food bolus and later stagnation, 
cesophagitis, ulceration, and possibly tumor, 

Thermal irritation is probably the most 
constant factor predisposing to carcinomata 
of the cesophagus. The frequent drinking of 
copious amounts of excessively hot tea is a 
history frequently obtained from the Russian 
patient suffering from cancer of the «sopha- 
gus. This fact is especially significant when it 
is seen that 46 per cent of the foreign patients 
in our series were born in Russia. There were 
more Russians than native born patients 
(Fig. 8). In China, cancer of the cesophagus 
is very uncommon among the women. This 
is said to be due to the fact that they eat after 
the men have finished and the rice is not so 
hot. The women of Scotland drink excessively 
hot tea and Turner has reported that cancer 
of the cesophagus is more common with them 
than it is among the men, 

Leucoplakia of the cesophagus is being ree- 
ognized more frequently due to the increasing 
popularity of the cesophagoscope. It is a very 
common condition. Schaer found it to be pres- 
ent in 60 per cent of 200 non-cancerous cases 
coming to autopsy. Clinically and pathologi- 
cally the process is the same as that seen in 
the oral cavity (Sharp) where it is a definite 
etiological factor. 

Guisez, who has had a very extensive expe 
rience with cesophageal cancer, thinks the 
excessive use of alcohol, spiced food, and to- 
bacco are factors in many of his cases. He has 
noted also that the onset of cancer of the 
cesophagus is often definitely attributed by 
the patient to some particular mental or phys 
ical shock. He observed an increase in the 
incidence of cancer of the oesophagus 1n young 
adults following the World War and though! 
the following sequence of events hac taken 
place: first an emotional upset; then an «so 
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phageal spasm, followed by stasis, oesophagitis, 
contracture, or inflammatory stenosis; and 
inally cancer. Jackson has pointed out the 
fact that cancer of the cesophagtis often occurs 
in patients who have had oesophageal spasm 
lor years. Guisez reported 70 such cases. 
Mosher has demonstrated the presence of 
thin webs and pouches in the oesophagus. 
These may have an etiological bearing as may 
also the cicatricial contractures which result 
irom the swallowing of caustic solutions or 
the healing of peptic or traumatic ulcers. 
Syphilis does not play an important réle in 
the etiology of the disease. It was present in 
only 7 per cent of our cases. Lamy found 
‘yphilis present in 10 per cent of his cases and 
Jackson reported 14 positive Wassermann re- 


actions in his 671 cases (2 per cent). Cases of 
carcinoma of the oesophagus have been re 
ported in which luetic or tubercular lesions 
co-existed. One case reported by Dean and 
Gregg showed cancer, syphilis, and tubercu- 
losis of the oesophagus. Syphilis is present in 
the general run of the population in about the 
same proportion as it was in our series of can- 
cer cases. 
INCIDENCE 

Cancer of the cesophagus makes up slightly 
more than 2.5 per cent of all the cases ad- 
mitted to Memorial Hospital with malignant 
disease (Pack and LeFevre). In New York 
City during the year 1931 there were 8,336 
deaths caused by cancer. Of these 282 were 
due to cancer of the oesophagus, an incidence 
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Fig. 2. Postmortem specimen showing large bulky 
squamous carcinoma of the cesophagus invading the 
trachea. Bronchopneumonia was the cause of death in this 
i 3. A large shallow ulcerating carcinoma of the 
of 3.38 per cent. Abel reports that cancer of 
the oesophagus makes up 5 per cent of all can- 
cer cases, Ernst 6 to ro per cent, and Litten 
8.29 per cent. It is amazing that this very 
fatal disease should have such a high inci- 
dence. The figures, I believe, will appear high 
even to one actively engaged in cancer work. 

SEX 

It is well known that this disease is much 
more common in the male sex. Guisez, with 
1,430 cases, reported 6 males to 1 female. 
Jackson, with 671 cases, reported 87 per cent 
males, and in our series of 267 cases there were 
225 males (84.3 per cent) and 52 females (15.7 
per cent) (Figs. 9 and 10). 


AGE 


The youngest patient with proved carci- 
noma of the oesophagus treated at the Memo- 
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cesophagus at its lower third. 
lesion showed squamous carcinoma, grade 2 
resistant. 
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Fig. 4. An cesophageal cancer of the middle ! 


croscopic section showed squamous carcinom 


rial Hospital was 35 years old and t! 


was a man of 80. The average ag 
females was 53.8 years while the av: 
the males was 57.4 years. Cumn 
called attention to the fact that tl 
sex developed carcinoma of the cesoj 
an earlier period of life than did the n 
figures agree fully with his findings. 


SYMPTOMATOLOGY 


The onset of carcinoma of the ces: 
most insidious, and, although we 
ready means (cesophagoscopy) for 
positive diagnosis, it is still a fact 
seldom sees a patient in the early 
this disease. The function of the ccs 
to transport food from the phar) 
stomach and this function is seri 
fered with only late in the course 
sase. Then, too, the patient will 
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his .od more thoroughly after he notices 
that arge particles of food have a tendency 
to s op or “stick”? part way down. Such 
peri 's of temporary dysphagia tell a story 
to i e physician, but, unfortunately, the 
pati t pays little heed to such a matter 
and vill mention it only when a careful 
histo: v is obtained. 

W en definite persistent dysphagia occurs 
and tne patient seeks relief for it, his disease 
is usually quite advanced. It is most unfor- 
tunate that dysphagia should so often be the 
first symptom of cesophageal new-growth. In 
our series 64 per cent of the patients gave as 
their lirst symptom difficulty in swallowing 
solid joods. If the mortality from this dis- 
ease is to be reduced, earlier diagnoses must 
be made and earlier symptoms must be sought 
for and detected. When dysphagia, dehydra- 
tion, and emaciation exist, the disease is hope- 
lessly advanced. Dysphagia is not an invari- 
able finding in oesophageal carcinoma; it may 
be absent in patients dying of the disease 
(Cabot-Emanuel). In cases of so called ‘“‘car- 
diospasm”’ and other nervous disorders, dys- 
phagia may be present for 20 years or more un- 
related to malignant disease in the cesophagus. 
Dysphagia is thus an unreliable symptom and 
of little aid in making an early diagnosis. 

The following vague, early, but less fre- 
quent symptoms noted in this series seem 
worth mentioning in the interests of early 
diagnosis. A feeling of substernal pressure 
was complained of in 6 cases; anorexia, 4 
cases; feeling of obstruction, 4 cases; hic- 
coughs, 2 cases; hoarseness, 2 cases; difficulty 
in breathing, heartburn, and increased mucus 
in the throat, each 1 case. Foul breath is a 
common symptom. 

The «esophagus is not supplied with sensory 
herve fibers and is in itself insensible to pain 
0 that when backache, substernal discom- 
lort, or pain do exist it follows that the dis- 
tase has extended beyond the cesophageal 
walls into the posterior mediastinum. Hoarse- 
less when present is usually due to paralysis 
0! the left side of the larynx caused by involve- 
ment of the left recurrent nerve. Regurgita- 
lon, vomiting, loss of weight, weakness, and 
pain are all symptoms of a late stage of the 
disease, Janeway, Jackson, Torek, Guisez, 
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Fig. 5. Gross specimen showing a large primary carci 
noma of the cesophagus perforating into the right bronchus 
causing death by asphyxia. A large secondary growth 5 
centimeters in diameter is seen several centimeters above 
the primary lesion. Microscopic section showed the lesion 
to be an epidermoid carcinoma, grade 3. 


and many others interested in this work have 
made pleas for earlier diagnosis, but the early 
symptomatology is too vague to be of much 
help in this direction. 


DIAGNOSIS 


That the diagnosis of this disease may be 
completely missed has been shown by Cabot 
who reported 3,000 autopsies among which 
were 20 cases of carcinoma of the oesophagus. 
In 4 of these cases the diagnosis had not been 
made, and in 3 it was merely suspected. This 
was a higher percentage of mistakes than 
occurred in any other disease. (sophagos- 
copy is more popular now than it was in 1912 
when Cabot made his report, and undoubtedly 
the percentage of missed diagnoses has been 
reduced by that procedure. 

Kussmaul in 1868 was the first to realize 
cesophagoscopy by passing a rigid, straight, 








Fig. 6. 


steel tube into the person of a professional 
sword swallower at Freiburg. Mikulicz in 
1881 showed that cesophagoscopy was a feas- 
ible procedure, but for the next 35 years there 
was steady opposition to the practice. Many 
cases of perforation and death were reported, 
and this state of affairs continued up to com- 
paratively recent years when the technique 
was made quite safe and the procedure be- 
came popular. 

It must be emphasized that cesophagoscopy 
is absolutely necessary for the making of an 
early and accurate diagnosis. Complicated 
apparatus, difficult roentgen-ray technique, 
and various opaque mixtures have been de- 
veloped with the idea of making an early 
roentgen-ray diagnosis possible, but these 
have lost their popularity due to the more 
satisfactory cesophagoscopic results. 

The following diagnostic procedures are car- 
ried out at the Memorial Hospital: The pa- 
tient’s history is obtained and he is given a 
general physical examination. He is then re- 
ferred to the Head and Neck Department 
where the oral cavity and larynx are carefully 
examined and blood drawn for a Wassermann 
test. Following this he is sent for fluoroscopy 
and barium swallowing, and then X-ray films 
of the cesophagus and lungs are taken. With 
the data obtained on hand, the pharynx is 
cocainized, an cesophagoscopy is done, and a 
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Photomicrographs showing the three grades of squamous carcinoma found in the oesophagus 


biopsy obtained. Biopsies are now 
all uncomplicated cases. 


Fluoroscopy is essential for a comp 


amination because by this means we 

to observe the function of the ceso 
The procedure also determines the [ 
points as regards cancer in this org: 
shape, outline, and position of the les 
and shape of the lumen above and ly 
obstruction; the presence or absence 

marginal defects (Ernst); and fistuli 

complications. This data is of utmo 
in determining what form of treatme: 

be instituted. The cesophagoscopist i! 
should be present during the roe: 

examination of his patient. By th: 

heavy, thick, opaque mixture and t! 

of X-ray films of the patient in seve 

ent positions, it is possible to obta 

such as that shown in Figure 11, w! 

an accurate picture of the lesion —its 

shape, and size. 

Of 203 cases in which the pati 
examined roentgenologically, posit! 
diagnoses of carcinoma were retur 
cases, obstruction in 47 cases, cons! 
stricture in 21 cases, filling defect ii 
irregularity in 8 cases, evidence of 
in 1 case. In no case was the lesio 
Jackson reported a positive biopsy 1 
diagnosed as cancer by his roent: 
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Fig. 7. Diagrammatic sketch illustrating the relative frequency with which 
the various organs and lymph node areas are involved in secondary deposits 
from carcinoma of the oesophagus. The diagram is based on 27 postmortem 
examinations. Of this number 13 cases showed no evidence of metastases. 


TREATMENT 

Treatment by radical surgery. Surgical ap- 
proach to either end of the cesophagus is 
readily accomplished and various successful 
procedures have been developed for radical 
removal of new-growths in these locations. In 
the cervical region the affected portion of 
(vsophagus is excised and a new tube is fash- 
ioned from a transverse skin flap. The opera- 
tive mortality following this procedure is not 
high. Turner reports 9 cases operated upon 
with no mortality and a length of life after 
operation of 3 months, 4 months, 6 months, 
| year, 14 months, and 18 months. At the 
lime the report was made 2 patients were still 


alive and well; 1, 2 years and the other 9 
years after operation. Turner found the 
length of life was only 4 months in the un- 
treated cases. 

The abdominal portion of the cesophagus 
may be approached by abdominal route and 
also by a posterior mediastinotomy (Lilien- 
thal). The operative mortality and the end- 
results of a series of cases treated by these 
procedures does not appear in the literature 
and one suspects that the results are not 
satisfactory. 

Torek, in 1913, reported the first successful 
case of resection of the thoracic portion of the 
cesophagus for carcinoma. He obtained a 
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TABLE IIL. 


SURGERY, GYNECOLOGY AND OBSTETRICS 


METHOD OF TREATMENT 


The number of cases treated by the different methods and the average length of life is shown. Patients treat: 
only by gastrostomy were those in which the general condition was too poor to permit palliative radiation 


External irradiation only 


Intra-cesophageal irradiation only 


External plus intra cesophageal irradiation 


| | 


| Cases 


Average length o 
after admissi 

(in months 

Moderate 

Inadequate 

Radium in capsules 

Radon seeds 


Radium in capsules 


Radium in capsules and radon seeds 


Radon seeds 


Gastrostomy only 


Gastrostomy plus external irradiation 


Gastrostomy plus intra-cesophagea! irradiation 


Radon seeds 


Radium in capsules 


Gastrostomy plus external and intra-cesophageal irradiation 


Radium in capsules 


Radium in capsules and radon seeds 


Radon seeds 


No treatment or non-specific treatment 


cure. His patient died 13 years later of pneu- 
monia without recurrence of her cancer. In a 
later communication, Torek called attention 
to the difficulties of the operative treatment 
and outlined the various causes of failure, but 
concluded that operation offers the only hope 
of cure. The operative mortality, he believes, 
can be lowered by careful selection of cases. 
Saint made a very systematic and impartial 
review of the surgery so far attempted for car- 





RACIAL DISTRIBUTION Of CASES IN PEPPCENTAGES 


PUSSIAN 
AMERICAN 
GERMAN 

/RISH 

‘TALIAN 

POLISH 
ENGLISH 
AUSTRIAN 
SUSCEL LANEOUS 


























Fig. 8. Chart showing the comparatively large number 
of Russians in the Memorial Hospital series. 


cinoma of the oesophagus. He concluc 
the anatomical structure and relations! 
the cesophagus, the highly malignant na 
the disease, the frequency of metastas: 
the danger of fatal postoperative sho 
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ing the severe pain often associated \ 
late stages of the disease. The dosage h 
totally inadequate to cause complete 
sion. From a review of the anato! 
pathology of carcinoma of the cesoph 
appears logical to expect more from r 
radiation of these lesions. With this 
we are at present using a method of ac: 
outlining on the skin surface four tr 
portals so located that the beams o 
will crossfire at the level of the tum: 
beam of radiation is so directed as 
through the least possible amount of 
sue. It has been found that 2,000 r 
given through each of four portals 
blistering the skin or causing severe « 
tional symptoms. This technique 


that 
s of 
re of 
and 
and 
ative 


idia- 
n the 
f re- 
ssen 
1 the 
been 
UTeS- 
and 
1s, it 
tgen 
nind 
itely 
nent 
.-ray 
The 
Pass 
© tis- 
y be 
hout 
titu 


eing 





WATSON: CARCINOMA OF THE CSOPHAGUS 





NEN AND 




















37] #2 47 52 


Fig. 9. 


DISTRIBUTION OF AGES OF FATIENTS ADMITTED FOR TREATMENT 
WOMEN COLIFARED 





o/ 





4GE S/EN WOME 

Je-Jo 
357-41 
42-46 
47-5/ 
52-56 
57-61 
62-60 
67-7/ 
72-7e 
7/ Pm 

















o2 o7 


Chart showing the comparative age distribution in carcinoma of the 
cesophagus. ‘The women are represented by the solid black portions. 


The female 


sexitends to acquire carcinoma of the cesophagus at an earlier age than does the male. 


used in a series of cases and the results will be 
reported at a later date. 

Intra-cesophageal irradiation by means of 
radium in the form of capsules has been used 
by Guisez in a large number of cases. He 
reports temporary, but definite decrease in 
dysphagia in all his cases and his results are 
surprisingly good. He reports 270 patients 
treated with intra-cesophageal radium; 30 pa- 
tients lived more than 18 months, 4 died of 
intercurrent affections without any evidence 
of cancer in the oesophagus; 1 was alive 10 
years; 1, 11 years; I, 5 years; 4, 4 years; 4, 3 
years; and 12 more than 18 months without 
evidence of disease. In all these cases biop- 
sies were positive. He uses radium tubes of 
Dominici arranged in tandem and held in a 
bougie by means of which the tubes are accu- 
rately placed in relation to the tumor. Two 
or three tubes with a total of 10 to 12 centi- 
grams of radium bromide screened by 1.5 
millimeters of platinum are used and inserted 
every 2 days for 10 to 12 hours. Five or six 
treatments are usually given. Of the cases 
which we have treated by intra-cesophageal 
irradiation, none has lived long enough to 
fncourage us to continue with this method. 


The insertion of gold filtered radium ema 
nation seeds directly into the tumor has given 
only indifferent results (Table III). 

Intra-wsophageal manipulations. Bougien- 
age and dilatation of the carcinomatous stric- 
ture has been given a trial at the Memorial 
Hospital. The deliberate tearing and stretch- 
ing of a carcinomatous stricture with the 
resultant opening of new blood and lymph 
channels for dissemination of disease together 
with the danger of rupture of the oesophagus, 
hemorrhage, and fatal sepsis have led us to 
limit the number of cases treated by this 
method. During the later stages of the dis- 
ease it becomes impossible to dilate the lumen 
and a gastrostomy becomes necessary unless 
one elects to send the patient home to die 
slowly of starvation. 

None of the cases in our series was intubated 
or treated by coagulation with the high fre- 
quency current. These methods are occa- 
sionally advocated in the literature. 

Palliative treatment. Gastrostomy if done 
early in the course of the disease should have 
practically no operative mortality. If this 
procedure is carried out in every case regard 
less of the stage of the disease, a certain num- 
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The youngest patient in 


this series was a woman 35 years of age, and the eldest was a man of So. More cases, 
male and female, acquired the disease during their sixtieth year than during any 


other similar period of time. 


ber of cases will die after operation, but the 
causes of death will usually be due to perfora- 
tion into the aorta with fatal haemorrhage, 
pneumonia from a broncho-cesophageal fistula 
(Fig. 12), mediastinitis, etc. Such must be 
called postoperative deaths, but they are in 
reality deaths due to the patient’s disease. 
In most cases the operation is done under 
novocain infiltration and block anesthesia 
and is accomplished without shock to the 
patient who sits up in bed on return to the 
ward and is fed through his gastrostomy tube 
immediately. He is out of bed on the third 
day after operation and soon begins to gain 
weight. The dysphagia definitely decreases 
and the patient’s morale improves with his 
strength. Our recent results with gastrostomy 
are very encouraging and these statistics to- 
gether with a description of the operative 
technique have been published (Martin and 
Waston). 

At Memorial Hospital palliation has been 
aimed at and gastrostomy is usually done un- 
less contra-indicated or refused by the pa- 
tient. This procedure has been combined with 
external or intra-cesophageal irradiation and 
in some cases with both. Seventy-one pa- 
tients having had gastrostomy and external 


The females are represented by the solid black. 


irradiation lived an average of 6.2 
after treatment. 
moderate doses of external radiation li, 
average of 5.33 months after treat 
Table III shows the 
treated by various methods and the r 


PROPHYLAXIS 
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Fig. 11. Carcinoma of the oesophagus showing the detail 
which may be brought on by careful radiographic tech 
nique. 


the onset of symptoms in this series was 101% 
months and the average length of life after 
application to the hospital was 4.83 months 
in the 208 cases followed. The disease ad- 
vances so swiftly when symptoms are present 
that a fatal termination occurs often before 
metastases are demonstrable at autopsy. The 
disease spreads by three methods: direct ex- 
tension, lymphatic permeation, and the blood 
stream. At one time it was thought that the 
small islands of new-growth sometimes seen 
dotted about the mucous membrane some 
distance from the primary lesion were carci- 
noma implants. Since then it has been shown, 
however, that these were really upshots to the 
surface of permeated intramural lymphatic 


CARCINOMA OF ‘THE GSOPHAGUS 


Fig. 12. Roentgenogram on admission showing a bron 
cho-cesophageal fistula developing in a carcinoma of the 
cesophagus. This patient had a gastrostomy performed for 
feeding purposes and improved enough to return home in 2 


vessels. Table IV gives the average length of 
life in the different groups. 

Of the thousands of cases of carcinoma 
treated yearly, there has been a salvage of not 
more than to cases. The lethal nature of the 
disease becomes increasingly important when 
we realize that from 3 to 4 per cent of all can 
cer deaths occur in patients with carcinoma of 
the cesophagus. The high mortality and the 
relative frequency of the disease make worth 
while the studying in detail of any large series 
of cases, with the hope that some clue to an 
-arlier diagnosis may be obtained or a more 
rational method of treatment suggested. A 


TABLE IV.—AVERAGE LENGTH OF LIFE IN EACH GROUP 


Epidermoid carcinoma Grade 1 


Cases with complete data 


Werage length of life from onset of symptoms (in months) 


Werage leneth of life after admission to hospital (in months) 


\ aay és es apy. e (sae ae . a 
‘verage length of life after operation (in months) 


Grade 2 Grade 3 Adenocarcinoma rransitional cell 
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mortality of practically too per cent seems a 
hopeless situation and small recompense for 
the time and effort which has gone into the 
investigation of this disease. It seems wise to 
attempt a cure only in the very few favorable 
cases and to treat the remainder in a routine 
palliative fashion—possibly best by external 
irradiation combined with gastrostomy. 


SUMMARY 


1. Intimate knowledge of the anatomy and 
histology of the oesophagus is essential to the 
understanding of the treatment problems of 
cancer in this organ. 

2. The exact etiology of oesophageal carci- 
noma is still obscure, but definite predisposing 
and exciting factors are known and should be 
an aid in prophylaxis. 

3. Cancer of the oesophagus makes up be- 
tween 3 and ro per cent of all the carcinoma 
deaths. 

4. The disease is most frequent in the lower 
third of the cesophagus. 

5. Of the 267 cases with positive biopsies, 
15 were grade 1, 148 grade 2, 39 grade 3, 19 
adenocarcinoma, 6 transitional cell carcinoma, 
and in 40 cases the tissue was unsatisfactory 
for grading. 

6. Adenocarcinomata of the oesophagus are 
more slowly growing and give symptoms 
earlier than do the squamous cell lesions. 

7. Of the cases coming to autopsy 48 per 
cent showed no evidence of metastases. 

8. Bronchopneumonia was a cause of death 
in 48 per cent of the cases. 

9. Radical surgery of the cesophagus is in- 
dicated in a few early cases. 

10. The routine treatment 
palliative. 

11. Gastrostomy followed by external 
irradiation offers the most satisfactory pal- 
liation. 

12. Prophylaxis should be stressed. 


should be 


BIBLIOGRAPHY 


ArTHUR L. 
H. Milford, 1920. 


ABEL, 
London: 


ALLBuT and ROLLESTON. System of Medicine. Vol. 


iv, part 2, 314. 
BLAUWEKNIP, J. 

Nederl. Tijdschr. v. 

1131-1137. 


Over Kanker Van 
Geneesk., 68-2A, 


SURGERY, GYNECOLOGY 


Esophageal Obstruction, etc. 


Den Slokdarm. 
1924, pp. 


AND OBSTETRICS 


BREMOND, Marte. Traitement du cancer de l'o¢ 
age par les applications locales de radium. 
de doct., Algiers, 1921. 

‘aBoT, RicHarp C. Diagnostic pitfalls. Ide: 
during a study of 3000 autopsies. J. Am. M 
1912, liv, 2295-2208. 


‘arR, J. G., and Hanrorp, C. M. Carcinoma « 
esophagus with perforation of the aorta. .\ 


M. Sc., 1922, lxiv, 340. 

“HRISTIAN, Henry A. Diffuse carcinoma « 
stomach, esophagus and duodenum. J. .\ 
Ass., 1907, xlix, 650. 

DEAN, LEE W., and Grecc, J. Report of a « 
coexistent carcinoma, tuberculosis, and syp! 
the esophagus. Ann. Otol., Rhinol. & La: 
1917, September. 

Department of Health, New York, N. Y. © 
Pozdena, M.D., Registrar, Bureau of Statisi 

DraGstept, C. A., and MuLLENIX, R. B. | 
mental esophageal obstruction. Arch. Surg 
XXxiv, 152. 

EGGERS, CARL. Resection of the thoracic por 
the esophagus for carcinoma. Arch. Surg., 
301-373. 

Idem. Resection of the thoracic portion of the « 
gus for carcinoma. Surg., Gynec. & Obst., 1 
739-746. 

EINHORN, MAx. Radium receptacles for the st 
esophagus, and rectum. Med. Rec., 1904, p 

EMANUEL, J. G. Cancer of the esophagus 
obstruction. Lancet, 1902, October. 

ERNST, Epwin C. Cancer of the esophagus 
genological aspects. Ann. Otol., Rhinol. & La 
1931, xl, 870-885. 

EwInc, JAMES. Neoplastic Diseases. 3d ed 
delphia: W. B. Saunders Co., 1928. 

EXNER, ALFRED. Ueber die Behandlung von (© 
gus. Karzinomen mit Radiumstrahlen. Wi 
Wchnschr., 1904, No. 4. 

GAUTHIER, FERNAND. Contribution a l’étud 
cer de l’esophage. Rdle du spasme. Thése 
Paris, 1903-1904, p. 84. 

GRAHAM, Evarts A., and BALLON, Harry ( 
of the esophagus. Surgical aspects. An: 
Rhinol. & Laryngol., 1931, xl, 895—908. 

GREEN, N. W. What we may expect at th 
time from thoracic surgery. Arch. Surg., 
171-180. 

GREENE, DANIEL CrosBy. Results of trea 
carcinoma of the esophagus by the combi! 
radium emanations and deep roentgen-ray 
of sixteen patients. Arch. Otolaryngol., 
51-50. 

GuIsEz, J. Early signs of cancer of the « 
Presse méd., 1926, xxxiv, 964-966. 

Idem. Comment se presentent les lesions di 
l’cesophage a la période de début. Bull 
méd. Par., 1927, xcvii, 325-328. 

Idem. Sarcome de l’esophage. Traitemen 
therapique. Bull. d’oto-rhino-laryngol., 
241-244. 

Idem. Cancer de l’oesophage. Traiteme! 
Eloignes. Bull. d’oto-rhino-laryngol., 
273-288. 

Idem. Etat Actuel de la Radiumtherapic 
de Voesophage. Bull. d’oto-rhino-laryn 
xxvi, 41-55; Paris chir., 1929, xxi, 56-60 

Idem. Indications et Resultats de la Radi 
et de la Gastrostomie dans le Cancer de | 
Bull. d’oto-rhino-laryngol., 1929, xxvi, | 


ach 
) 
out 


ent 


gol., 
hila 


pha- 


klin 


can 
doct., 


incer 
Otol 


esent 
, Xil, 


nt ol 
ise Ol 
eport 


5, pp 


Cancer 


1920 


erapit 
phage 
gl. 





WATSON: CARCINOMA 


em. De l’etat Actuel du Traitement du Cancer de 
'oesophage. Bull. Acad. de méd., Par., 1930, civ, 
785-788. 
em. Presentation de maladies soignes par la ra 
dium-therapie pour Cancer de l’oesophage. Bull. et 
mém. Soc. méd. d. hép. de Par., 1931, xlvii, g08—912. 
ITZMANN, Fritz. Ein Fall von Karzinom des 
Oesophagus mit Perforation in die Pleurahohle und 
\orta. p. 19. Berlin: E. Eberling, 1917. 
usLEY, G. F. The metastasizing tendency of 
sophagus carcinoma. Ann. Surg., 1923, Ixxvii, 272. 
wLett, ALBION W. Superficial glands of the 
sophagus. J. Exper. Med., 1900-1901, v, 319-331. 

KSON, CHEVALIER. Why does not the thoracic 
surgeon cure cancer of the esophagus. Arch. Surg., 
926, xii, 230-240. 
veway, H. H., and Green, NATHAN W. Cancer of 
he esophagus and cardia. Ann. Surg., 1910, lii, 67. 
seway, Henry H. The relation of gastrostomy 
0 inoperable carcinoma of esophagus, with a 
description of a new method of performing gas 
rostomy. J. Am. M. Ass., 1913, July 12. 
em. The early symptomatology of cancer of 
esophagus. Am. J. M. Sc. 1914, April. 

vpiun, Henry. Contribution a l’etude de la forme 
csophagienne du cancer de |’estomac. p. 54. Paris: 
P. Dupont, 1925. 

ALIENTHAL, Howarp. Carcinoma of thoracic esopha 
gus extrapleural resection and plastic. Ann. Surg., 
1921, Ixxili, 259. 

Martin and Watson. The original Janeway gastros 
tomy. Surg., Gynec. & Obst., 1933, lvi, 72-78. 

Meyer, Witty. Further experience with resection 


of the cesophagus for carcinoma. Surg., Gynec. & 
Obst., 1915, Xx, 162. 

Idem. The early diagnosis of cancer of esophagus. 
\m. J. Surg., ro15, July. 

Morris’s Human Anatomy. 5th ed. Philadelphia: P. 


Blakiston & Son. 

New, GorDON B., and VINSON, PoRTER P. Metastasis 
from symptomless cancer of esophagus. Med. J. & 
Rec., 1924, July. 


OF 


THE CSOPHAGUS 


897 


Pack, GEorGE T., and LEFEvre, Ropert G. The age 
and sex distribution and incidence of neoplastic dis 
eases at the Memorial Hospital, New York City. 
J. Cancer Research, 1930, xiv, No. 2, June. 

Prncu, A. E. HAywarp. A report of the work carried 
out at the Radium Institute from January 1, 19109, 
to December 31, tgo1g. Arch. Radiol. & Electroth., 
1920-1921, XxIv, 50-63, 88-93, 112—121. 

Poison, C., and McINntrosu, WILLIAM. Carcinoma of 
the esophagus. Lancet, 1931, Ccxxi, g6o. 

Quick, DouGLas A. Some considerations in the treat 
ment of carcinoma of the esophagus. Am. J. Roent- 
genol., 1924, xi, 383-301. 

Quick, Doucias A., and Martin, Haves E. The 
most common methods of gastrostomy with the 
report of a modified technique of the Janeway 
method. Surg., Gynec. & Obst., 1928, xlvi, 426-436. 

REINHOLD, Lupwic. Ueber ein Carcinom fast des 
ganzen Oesophagus mit ausgedehnter freilegungder 
Aorta. p. 25. Erlangen: K. Dores, toro. 

RopckE, AMANbuS. Beitrag zur Aetologie der Oso 
fagus-carcinoma. Kiel: C. Bockel, 1880. 

Sarnt, J. H. Surgery of the esophagus. Arch. Surg., 
1920, XiX, 53. 

Sapir, Rascuet. Zur Behandlung des Oesophagus 
carcinoms. Thesis de doct., Basle, 1926. 

SHARP, GEORGE S. Leukoplakia of the esophagus. 
Am. J. Cancer, 1931, xv, July. 

Sopotra and McMurricu. Atlas and Text-book of 
Human Anatomy. Philadelphia: W. B. Saunders 
Co., 1911. 

TILLEY, HERBERT. 
London, 1919. 

ToREK, FRANz. The first successful case of resection 
of the thoracic portion of the cesophagus for car 
cinoma. Surg., Gynec. & Obst., 1913, xvi, 614. 

Idem. The causes of failure in the operative treat 
ment of carcinoma of the esophagus. Ann. Surg., 
1929, XC, 440-500. 

TurNER, A. LoGan. Carcinoma of the post-cricoid 
region and upper end of the esophagus. J. Laryngol. 
& Otol., 1920, xxxv, 34. 


Diseases of the Nose and Throat, 





SURGERY, GYNECOLOGY AND OBSTETRICS 


DIVERTICULUM OF THE URINARY BLADDER 


An ANALYSIS OF ONE HuNDRED Cases! 


ADOLPH A. KUTZMANN, A.B., M.D., F.A.C.S., Los ANGELES, CALIFORNIA 


From the Urological Service of the Los Angeles General Hospital! 


HE status of bladder diverticulum has 

passed from a rare clinical entity to a 

common urologic diagnostic finding. It 
is a far cry since there appeared, in all, but 6 
cases in the American literature and when 
other contemporary reports showed but 6 
collected cases from the world’s literature in 
which the sac had been excised. Prior to the 
present century the occurrence of diverticu- 
lum was usually found upon postmortem 
examination. The ready facility now of its 
clinical recognition is due to the progress 
achieved in cystoscopic and roentgen-ray pro- 
cedures in urologic diagnosis. 

Diverticulum of the urinary bladder has 
led to some interesting anatomicophysiological 
problems, chief of which have been etiology 
and anatomy. Various theories have been 
promulgated and according to these theories 
diverticula may be divided in four principal 
groups: (1) diverticula which are caused as 
a result of congenital and acquired factors; 
(2) diverticula congenital in origin; (3) diver- 
ticula of the acquired type; and (4) diverticula 
that may be either purely congenital or 
purely acquired. 

Some observers maintain that diverticula 
are congenital and have based such an opinion 
on the fact that they occur in infants and 
young children. Others have contended that 
all diverticula are acquired since they are 
rarely found when urinary obstruction is ab- 
sent. Most of the present day observers take 
a more logical intermediate viewpoint, name- 
ly, that diverticula may be the result of both 
congenital and acquired factors. They may 
exist from birth, chiefly those in the fundus, 
taking origin probably in a patent urachus, 
while the remainder are secondary to back 
pressure, such affected bladders probably 
giving way at their points of congenital weak- 
ness. An analysis of the present series of cases 
leads the writer to the same conclusion since 
it was possible nearly always to demonstrate 


some type of bladder neck or urethra 
struction. 

Anatomically the walls of the diver: 
are essentially composed of fibrotic and 
nective tissue fibers permeated with i: 
matory elements. Some observers hav 
ported the finding of occasional bund! 
muscle fibers which when present are s: 
be widely scattered or interwoven wit 
fibrous tissue. There is no evidence o 
layer formation similar to that found i 
bladder wall proper. Usually all diver 
have a smooth glistening lining mem| 
unlike the bladder mucosa in appearan: 
showing histologically a flattened ty 
epithelium. This has not, however, 
substantiated by some observers. Ex 
tion of the pathological material fro: 
diverticulectomies in the present se! 
cases revealed that the diverticula wer: 
posed of fibrous tissue with chronic infl: 
tion. A lining epithelial membran: 
present in all and appeared histologic 
be of a more flattened squamous typ: 
that found in the bladder proper. 

Clinically, diverticula of the bladd 
presented many interesting facts. The 
distinctive symptomatic syndrome. 
lack of symptoms makes their recogni 
diagnostic procedures with the cystosc: 
X-ray one of importance. At times t! 
ence of diverticula may not be disco 
these urological diagnostic procedu 
may later be found at open operatio 
nificant factors, as situation in reli 
position and drainage, size of the ori 
sac, number, exact nature of the et 
obstructing factor, type of urinary 1) 
must be carefully ascertained. Recog 
such complicating associated factor: 
culus, carcinoma, leucoplakia, and tub 
are of paramount importance if the « 
is to be adequately remedied. Trea' 
most cases has been the relieving 0! 


‘Read before The California Medical Association, May 9, 1932. 
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lig. 1A. Cystogram showing typical vesical diverticula, 
one large and several smaller ones, associated with a 
vesical obstruction due to a benign hypertrophy of the 
prostate. The irregular outline which is to be noted in 


structing factor. If the diverticulum is of the 
retention type, urinary stasis occurs which 
usually leads to severe urinary infection with 
organisms of the urea-splitting type, as the 
streptococcus, staphylococcus, or Bacillus pro- 
teus. Such an infection may result in a very 
irritating ammoniacal urine, and_ therefore 
such diverticula must also be treated either by 
resection of the entire sac or a plastic pro- 
cedure to their orifices so as to insure proper 
drainage. The latter procedures are also 
usually applied to large diverticula. 

There have been observed 100 cases of 
bladder diverticulosis in the Los Angeles 
General Hospital within the last 5 years and 
lor that reason the following analyses and 
conclusions are detailed. 


\NALYTICAL SUMMARY OF ONE HUNDRED CASES 
OF DIVERTICULA OF THE URINARY BLADDER 


During the last 5 years there have been 


5.984 admissions to the urological service. 
Among these have been observed 100 cases of 


DIVERTICULUM OF 


THE URINARY BLADDER 


B. 


the remainder of the bladder is due to cellule formation. 

Fig. 1B. Drawing demonstrating anatomically the 
orifice of a true diverticulum into the bladder, shown in 
the accompanying cystogram. 


diverticulosis. These cases have been divided 
into two groups: true diverticula and false or 
incipient diverticulosis. The basis for this 
division is upon the criteria that false or incip- 
ient diverticula are for the most part cellules 
or shallow wide mouthed depressions due to 
the protrusion outward of the epithelial lining 
between hypertrophied muscle bundles and 
are nearly always multiple and found through- 
out the bladder (Fig. 2); the true diverticula 
are more commonly single and larger in size, 
exhibiting a definite orifice, having an ana- 
tomical sac-like structure, and are usually 
situated in the region of the ureters (Fig. 1). 

There were 72 of the true type and 28 of the 
false cases. This makes an incidence of 1.2 
per cent or one in every 83 general urological 
admissions. Of the 72 true cases, 43 were 
found among 467 cases of benign hypertrophy 
of the prostate or an incidence of 9.1 per cent 
(1 in 10.8); 14 were among 83 bladder neck 
contractures and median bars—11.8 per cent 
(1 in 5.8); 3 were among 254 carcinomata of 
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A. 


Fig. 2A. Cystogram showing a shallow, irregular, and 
indented bladder outline due to diffuse cellule formation 
or early (false) diverticulosis. 


the prostate—1.1 per cent (1 in 84); and 3 were 
among 21 urethral strictures necessitating 
operation (external urethrotomy)—14.2 per 
cent (1 in 7) (Table I). It is interesting to note 


TABLE I.—INCIDENCE—19Q27-I931 


True cases 
False = 
divertic- 
He- | Per- 
ulosis 
cent- 


True 
divertic- 
ulosis 


Number 
Ratio 


Total urologic admis- 

sions 

Prostatism 
Benign hypertrophy 


Contractures 
Median bars 


Carcinoma 
Urethral stricture 
(necessitating opera- 
tion) 


B. 


Fig. 2B. Drawing of anatomical formation o 
with early (false) diverticulosis or cellule fori 
resulting in a cystographic outline shown in Fig 


from these figures that the relative i 
is more common among bladder neck 
tures, median bar and urethral strict: 
in the presence of benign hypertrop! 
prostate. 

An analysis of the symptoms sh 
bladder diverticulum is not a distin: 
syndrome (Table II). The incidence : 
urinary disturbances presents a clinic 
similar to that of an obstructive ur: 
the lower urinary tract (bladder 
urethra) with a complicating infect 
quency in 53 cases, difficulty in 
nocturia in 40 cases, dysuria in 
dribbling in 27 cases, and burning i 
were the symptoms most frequentl) 
ered. Twenty-one cases entered th 
with complete retention. The or 
characteristic of the symptomatolo; 
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Figs. 3\ and B. Diagnostic demonstration of a reten 
tion diverticulum by means of the contrast cystographic 
method utilizing 1214 per cent sodium iodide and air. 


Fig. 4. 
Fig. 4. Cystogram showing several definite true diver- 
ticula in a woman in whom the only obstructing factor 


that could be demonstrated was an hypertrophied bladder 
trigone, 


Fig. 5. Cystogram illustrating one large diverticulum 


long duration, some patients having had 
urinary disturbances, in a mild form, well on 
lo 15 years. 

A distribution of 97 cases in men and 3 in 
women emphasizes the fact that diverticulum 
ot the bladder is a disease of the male urinary 
bladder. Most cases were found in later life, 
91 per cent occurring after the age of 50 years; 
the largest number in any one period was 42 
and occurred in the seventh decade of life. 
No infants nor children were encountered 
lable III). This distribution can be assumed 


DIVERTICULUM OF THE 


—. 
ae 


URINARY BLADDER 


B. 


Fig. 5. 


Fig. 3C. Illustrating a second cystoroentgenographic 
method of diagnosis in which an ureteral catheter is coiled 
up in the diverticulum. 


Fig. 6. 
and a diffuse early diverticulosis in a man with a spinal 
cord injury. 

Fig. 6. A contrast air cystogram in a woman. The re 
tained sodium iodide is held in a pericystic abscess con 
necting directly with the bladder and not in a diverticulum. 


as supporting the ‘“‘acquired theory,” showing 
that it is necessary first that an obstructive 
process develop. 

True diverticula of the bladder tend toward 
singularity; for instance, 38 cases had 1 diver- 
ticulum, 21 cases had 2, and 12 cases had 3 
or 4. This distribution of the diverticula was 
essentially in the ureteral region, as evidenced 
by the fact that in 24 cases the opening was in 
the right ureteral region, in 13 in the left 
ureteral. region, in 22 the openings were bi- 
lateral, and in 7 in the posterior and fundal 
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eg 


Fig. 7A, left. Cystogram illustrating an opening in the fundus of the bladder 


caused by a perforating intestinal carcinoma. 


with a diverticulum. 
Fig. 7B. 


Such a picture may be confused 


Roentgenographic visualization of the intestinal tract of the same 


case. The obliterated portion 1 is the site of the growth while F is the course 
of the fistula connecting with the bladder. 


areas (Table IV). A total of 65 of the 72 true 
cases (go per cent) were found in the region 
of the ureters and this fact can be taken as 
further confirmatory evidence that the weak- 
est points in the bladder musculature are in 
the vicinity of the ureteral orifices; or that 


there may remain from a faulty embryological 
development small patent ureteral buds which 
in later life develop into diverticula, a fact that 
must be considered in some cases in women in 
whom examination fails to disclose any ob- 
structing factor. This may be explained by 
the embryological development of the ureter 


TABLE II.—-SYMPTOMATOLOGY 


L 
® 
Pp 


l'requency 
Difficulty 
Nocturia 
Dysuria. 
Dribbling 
Burning 
Retention 
Hematuria 
Urgency 
Hesitancy 
Backache 
Epididymitis 
Tenesmus 

Chills and fever 
Loss of weight 
Weakness. . . 
Suprapubic pain 
Pain in right flank 
Suprapubic sinus. 
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as it buds off the cloaca, or by the fa 
there can occur an absence of longi 
muscle at these points. It may there 
considered that a bladder wall must 

congenitally weak areas as the site of | 
for diverticulum formation, but that 

ticulum may never occur in the mal 
there is an obstructive factor at eit 


TABLE III.—AGE 

Years 
o-10 
11-20 
21-30 
31-40 
41-50 
51-60* 
OI 70* 
71-80* 
81-90*. 

Total 

*gr cases (gt per cent) within prostatic age. 

TABLE IV.—LOCATION* 

Right ureteral region 
Left ureteral region 
Bilateral... . 
Right ureteral and fundus 
Left ureteral and fundus. 
Bilateral and fundus. . . 
Fundus and posterior. 
Generalized or incipient diverticulosis 

Total... 


*65 of 72 true cases (go per cent) in region of ureters 
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Fig. 8. Cystograms showing various bladder deformities 
associated with diverticula of the male urinary bladder. 

Hour-glass deformity. B, Illustrates an elongation of 
4, g y , g 


bladder neck or in the urethra. Such bladders 
as have no congenitally weak areas may in 
the presence of a urinary obstruction give rise 
to only a diffuse formation of deep trabecula- 
tions or cellules (grouped in this series as 
incipient diverticulosis). 

In most cases there was residual urine, 7 
patients having 50 cubic centimeters or less, 
19 between 50 and too cubic centimeters, 16 
cases 100 to 200 cubic centimeters, and 23 over 
200 cubic centimeters; in 21 patients-there was 
complete retention. 


TABLE V.—-ETIOLOGICAL CONDITIONS 


Condition 


True cases | False cases | Total Cases 
Prostatism 
Hypertrophy, contracture 


Median bar 
Carcinoma 


Urethral stricture 


Carcinoma of bladder 


Cord injury 
Spastic paraplegia 


Urethral caruncle (female) 
Hypertrophied trigone 
female) 


Unknown 


Not stated (1 female) 


Total 


"Total, go 1 ve 
al, 9 r cent of cases. 


the fundus with multiple diverticula. C, Fixed fundus re- 
sulting in a broad outline. 


TABLE VI.—ASSOCIATED CONDITIONS 


Calculi 
Bladder 
(Including 5 cases with calculi in diverticulum) 
Upper urinary tract 
Prostatic 
Total calculi 
Lues : 
Bladder tumors (carcinoma) ae 
Papillary carcinoma of intestine invading bladder. 
Epithelioma of kidney pelvis 
Adenocarcinoma of rectum 
Epithelioma of ear 
Diabetes. . 
Total. . 


TABLE VII.—-TREATMENT 


To etiologic condition: 


(One stage suprapubic 
Prostatectomy;Two stage suprapubic 
{Perineal 


w 


-+> 
rien |e —- S&S ZN 


Total. ; 
Punch (Closed 
Total. 
Cystotomy. . 
Prostatic resection 
Grand Total 


To diverticula: 
Diverticulectomy 
Squier operation 
Punching orifice 
Percy cautery 

Total... 
No treatment. 
Refused treatment 
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i. 


Figs. oA and B. Contrast cystograms showing two retention diverticula on 


the posterior wall of the bladder. 


Figs. 9C and D. Contrast cystograms several months after diverticulectomy 
demonstrating a good anatomical result. 


An analysis of the etiological conditions 
showed that prostatism and urethral stricture, 
especially the former, were the dominant pro- 


ductive factors in 90 male patients. There 
were 64 cases of benign hypertrophy with 43 
cases of true diverticula; 18 cases of bladder 
neck contracture and median bar formation 
with 14 cases of true diverticula; 5 cases of 
prostatic carcinoma with 3 true cases; 3 cases 
of urethral stricture with true diverticula; the 
remainder were individual cases of urethral 
caruncle (female), hypertrophied trigone (fe- 


male), bladder carcinoma, cord injury, spastic 


paraplegia, and 3 cases (1 female) not stated 


(Table V). 


In 30 cases there were associated 
Sixteen exhibited urinary calculi ¢ 
as follows: 12 with vesical calculi, s 
were within the diverticulum; 3 \ 
calculi; and 1 with prostatic calcu 
patients had lues, 2 had carcinon 
bladder, and 1 each had an epitheli 
kidney pelvis, adenocarcinoma of t! 
epithelioma of the ear, a papillary 
of the intestine invading the bl: 
diabetes (Table VI). In none of t! 
diverticula was there found an 
neoplasm, leucoplakia, or tubercul: 

Treatment was directed chiefly | 
etiological condition and secondai 
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C 


D. 


Figs. 1oA and B. Contrast cystograms demonstrating a large retention 
diverticulum in the right wall of the bladder. There are several smaller diver 
ticula on the left wall but these drain well. 

Figs. 1oC and D. Contrast cystograms 14 months after treatment with the 
Percy cautery to the diverticulum and its orifice. Although there has been a 
slight change in actual size, satisfactory drainage has been achieved. 


liverticulum if it was of the retention or large 
\ype. Upon this basis the etiological condi- 
lon was corrected or treated palliatively in 
7) cases and the diverticulum was treated 
‘irectly in 17 cases. In 44 cases prostatec- 
omy was done (2 in one stage, 38 in two 
‘tages, and 4 by the perineal route); in 15 
‘ses bladder neck punch operations were 
‘one (It open and 4 closed); in 15, cystotomy 
vas done; and in 1 a prostatic resection with 
the high frequency loop. In the 17 cases in 
“nich the diverticulum was treated directly, 


the following operations were done: divertic- 
ulectomy, 8 cases; the Squier operation, 3 
cases; orifices punched out, 3 cases; Percy 
cautery, 3 cases (Table VII). 

A study of the follow-up letters has shown 
that our method of treatment was adequate 
in the majority of operative cases. Most 
cases showed improvement as evidenced by a 
marked diminution in symptoms and urinary 
infection, disappearance of residual urine, and 
distinct gain in general health. Follow-up 
cysto-urographic studies of such treated cases 





god 


as could be reached who had had a prostatec- 
tomy or had had in addition some plastic 
work on the diverticulum orifice, revealed for 
the most part very little change in the size 
of the diverticulum proper. However, the im- 
portant factor -drainage—had been achieved. 
An excellent anatomical result was obtained 
in the several patients who had had a diver- 
ticulectomy. From our data it may be in- 
ferred that a minimum amount of attention 
may be paid to the diverticulum proper but 
that it is most important to remove all etio- 
logical obstructing factors and to institute 
thorough drainage. If such has been achieved 
and there are no diverticula of the retention 
type present, the patient will be greatly bene- 
fited. 

Unless the indications be definite, such as 
retention, poor drainage, marked infection, 
small orifices, diverticula for the most part 
can be ignored following the remedying of the 
bladder neck obstruction. Attempts to treat 
surgically some types of diverticula, as for 
instance those situated in the subtrigonal and 
ureteral regions may lead to much additional 
technical difficulty, often producing surgical 
shock and even death. 


CONCLUSIONS 


1. Diverticulum of the urinary bladder is a 
disease which affects the male chiefly and oc- 
curs for the most part in later life during the 
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prostatic age. It is nearly always assov ited 
with an obstructive condition as prost 
or urethral stricture. 

2. The incidence of diverticulum is ; fol 
lows: in the urologic cases in general, 1 per 
cent; in benign hypertrophies, 9.1 per ent: 
in contractures and median bar obstri 
16.8 per cent; in urethral strictures nec 
ing operation, 14.3 per cent; and in car 
of the prostate 1.1 per cent. No detinit 
ical symptomatology is noted except px 
if a lower urinary tract obstruction wit! 
tion is present, there is an accentuatior 
characteristic symptoms of the ass: 
condition. 

3. Diverticulum of the urinary bla 
the result of both congenital and a 
anatomical factors. 

4. Anatomically it was found in the 
series that the walls of the diverticulum 
fibrous tissue with permeation of chr: 
flammatory elements. The diverticu 
lined with smooth, glistening membra 
tologically, the flattened type of epit 

5. Diverticulum of the urinary b! 
treated most satisfactorily by the co 
of the obstructing factors, only suc! 
ticula being individually treated as m 
the retention type, or of a large si 
method of procedure will give grati! 
lief from symptoms that have been 
and of long duration. 
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HYPERTROPHIC INTESTINAL TUBERCULOSIS! 


A. A. DAVIS, Cu.M. (Vict.), F.R.C.S. (ENG.), MANCHESTER, ENGLAND 


Surgical Registrar, Manchester Royal Infirmary 


11 present paper is based upon a re- 
iew of twenty-nine cases of hyper- 
rophic tuberculosis of the intestine 
treatc | in the Surgical units of the Manches- 
ter Ro val Infirmary during the past ten years. 
The number of cases recorded is small, the 
diseas’ being a comparatively rare one (dur- 
ing the same period, and in the same institu- 
tion, the number of patients admitted suffer- 
ing from intestinal carcinoma was 1123). 
The results of surgical intervention, however, 
particularly when of a conservative nature, 
have been so generally successful in this group 
of cases, that it is suggested that a statistical 
consideration of the etiology and treatment of 
the disease based upon them might be of 
value. 
It is perhaps advisable to indicate at the 
outset that consideration is limited entirely 
to those cases corresponding to Type 4 of the 
so-called “French” classification of intestinal 
tuberculosis. This, which is purely a patho- 
logical one, enumerates the following varieties: 
1) the ulcerating type, or tuberculous enteri- 
tis, (2) the stenosing type, (3) the enteroperi- 
toneal type, and (4) the hypertrophic type. 
Types 1 and 2 being invariably secondary 
to phthisis in adults, and forming the bulk of 
intestinal cases in children, constitute the 
overwhelming majority of all cases of intes- 
tinal tuberculosis. The remaining types are 
comparatively rare, but as one of these, the 
last, is the only variety amenable to surgical 
treatment —-with the exception of those sec- 
ondary cases in which perforation or acute 
obstruction demand urgent relief—it is only 
this type which is seen with any degree of fre- 
quency by the surgeon.” This is illustrated by 
the fact that of the 35 cases of all types of 
intestinal tuberculosis treated in the surgical 
wards of the Royal Infirmary during the pe- 
riod under review, 29 were of the true hyper- 
trophic variety. 
€ operative procedures advocated by Archibald, of 


complicated secondary tuberculous enteritis have never 
ted, in spite of the good results claimed by this author- 


A comparative analysis of these cases fol 
lows. 
ETIOLOGY 
Situation. The situation of the focus of dis 
ease is indicated in Table I. 


TABLE I.—-DISTRIBUTION OF THE LESIONS 


Ileocecal region 
Sigmoid colon 
Hepatic flexure 
Ascending colon 
Appendix 
Jejunum 


Total 


These figures correspond fairly closely to 
the majority of published surgical data. Of 
Mummery’s list of too collected cases of 
hyperplastic tuberculosis affecting the colon, 
87 involved the cecal region, 6 were confined 
to the sigmoid, while the whole or a large part 
of the colon was invaded in the remaining 7. 
Anderson and Munro, reporting 9g similar 
cases, state that 6 were of the cwcal type, 2 
were situated in the transverse colon, while 
1 was of the diffuse type involving the as 
cending and transverse limbs. No cases in 
volving the transverse colon occurred in the 
Infirmary series. It is a rare lesion, only 2 of 
43 cases of hyperplastic intestinal tuberculosis 
reported by Caird being affected in this re 
gion. Similarly I have been unable to find in 
our series an example of the peculiar ‘gas 
pipe” colon, where the whole colon is the 
seat of a generalized tuberculous thickening, 
but this is scarcely surprising, as the type is 
extremely rare, the only published cases being 
single ones reported by Briddon, Lartigau, 
Elliott, and Mummery. 

Age incidence. The average age of the pa- 
tients was 30 years, the youngest being 9, the 
oldest 69 years. 

These figures correspond closely to similar 
published statistics. The average age in 
Mummery’s 80 cases was 32 years, the oldest 
patient being 78 years, and ‘the youngest 7. 
Erdman’s 6 cases gave an average age of 30 


'Presented before the Manchester | Seungics al Society, March, 1932 
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lig. 1. Hypertrophic ileocecal tuberculosis. Case No. 
$.1266/29. J.G., male, aged 68 years. Symptoms of chronic 
intestinal obstruction for 6 months, with a large fixed 
tumor in the right iliac fossa. Operation, November 20, 
1929, ileotransverse colostomy (tumor irremovable). 
I:xamined November 12, 1931. and found fit and well. He 
has gained one stone in weight, has no intestinal symptoms. 
No tumor is palpable. (Postoperative barium enema 
X-ray refused.) (X-ray by Drs. Paterson, Twining, and 
Gray. 
years. Very similar figures are reported by 
Vikoljski, Mueller, Shiota, and Kuettner. It 
is of interest to note that this average age of 


30 years is also the average age of several 
large series of phthisical patients. 


Sex incidence. Twenty-one of the cases 
were females, and 8 males. 

This sex incidence is somewhat different 
from that usually accepted, namely, that the 
sexes are affected with equal frequency. This 
ratio is illustrated by the list of published 
figures quoted by Mummery (Table II). 

rABLE Il, -SEX INCIDENCE 
Cases Males Females 


Mummery 8o 47 33 
Conrath 77 36 41 
Bernay 71 40 31 


Mueller actually reverses the order by stat- 
ing that males are affected more than females 
in the proportion of 3 to 2. The discrepancy, 
one supposes, is due more to the (compara- 
tively) small number of cases reviewed than 
to any etiological factor. 

Incidence of tuberculosis elsewhere. 
III is self explanatory. 


Table 


TABLE III.-—-INCIDENCE OF CONCURRI 
TUBERCULOUS LESIONS 


Phthisis 

Jejunal ulcer 

Hyperplastic tuberculosis of rectum 

Tuberculous arthritis of elbow joint 

Tuberculous ischiorectal abscess and tuberculoi 
structure of ileum 


Percentage. 


It will be seen that only 2 of the patie: s sui 
fered from phthisis—(one may add in aren 
thesis that now both these patients a © free 
from active disease)—while 3 others ha coin 
cident tuberculosis of some part of the astro 
intestinal tract. These findings are in ccor( 
with the generally accepted view that ° ie dis 
-ase is not usually associated with tube  ulosis 
elsewhere, except in a small, though « tinite, 
proportion of cases. It is interesting > not 
that the percentage of cases free fro other 
tuberculous disease in Mummery’s series. 
namely 24 per cent, is very close to th. figure 
of 20 per cent in the Infirmary group. (Four 
of Erdman’s 6 cases had quiescent })/ithisis 
but it would appear unjustifiable to accept 
percentages based on such a small figu 
The question of primary or seconda) 
tion. These results throw little light 
interminable discussion as to wheth« 
trophic intestinal tuberculosis is tru 
mary ora secondary disease. Cumsto! 
that it is “almost always” primary; 
ter, that it is usually secondary to 
and all variations of opinion betw 
two extremes have been registered by various 
authorities. A variety of causes wou! appear 
to account for these differences. In he tir 
place, it is probable that too much in: ortance 
has been attached to the 2 classica!  ases 0! 
Lartigau and Beck, in which each 
failed to find any evidence of tu 
elsewhere, in spite of a most exhau 
minute postmortem examination. | 
an exaggeration to make these iso! 
ings the basis of a contention th 
cases are primary in origin. Secon: 
tions based on the review of a sma 
of cases, with consequent misuse « 
centage system, must inevitably lea 
fallacies. In the third place, m 
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\BLE IV.—-DURATION OF SYMPTOMS 


\yera. duration 
Short. duration 


3 days 
Longe duration 


10 years 


BLE V.-—-INCIDENCE OF INDIVIDUAL 


SYMPTOMS 


\ltern. ing constipation and diarrhoea 
Consti; ition only 

Diarrhica only. 

Bowel: regular. 

Blood in stools. 

Slime | 
Blood and stime in stools 

Palpable mass present in 18 cases (65 per cent). 


stools 


fABLE VI.--SYMPTOM SYNDROMES 


Syndrome of chronic intestinal obstruction ; 
Syndrome of chronic intestinal obstruction with 
“alternating constipation and diarrhoea 

Syndrome of acute intestinal obstruction. . 
Syndrome of recurrent appendicitis. . . 

Syndrome of acute appendicitis 


larger series include in the figure all the widely 
varying types of intestinal tuberculosis, in 
spite of the fact that (at least in adults), the 
very common ulcerative type is almost in- 
variably secondary. In this connection some 
ligures quoted by Lawrason Brown and Samp- 
son are of interest. On postmortem examina- 
tion Heller found primary intestinal tubercu- 
losis in 16 of 107 cases (in children in whom 
the incidence of the primary type is admit- 
tedly most common); Bonome in 126 cases 
out of 769 cases of tuberculosis; Biedert in 16 
out of 3104 cases of tuberculosis; Bovaird in 
150 out of 1481 tuberculous cases; while Gant, 
ina collected series of 22,725 autopsies, found 
primary intestinal tuberculosis present in 7.22 
per cent. Hartmann goes so far as to state 
that 85 per cent of all cases of tuberculosis of 
the intestine in adults is of the hyperplastic 
type. 

_ Careful assessment of most of the published 
igures of postmortem, clinical, and X-ray 
lindings suggest that roughly 70 per cent of 
all cases of hypertrophic intestinal tuberculo- 
‘is are truly primary in origin. It will be 
hoticed that both in Mummery’s and the 
Royal Infirmary series this figure is closely 
approximated. 


20 months 


INTESTINAL TUBERCULOSIS 


Fig. 2. Hypertrophic tuberculosis of hepatic fflexure. 
Case No. S. 833/24. J. W., male, aged 45 years. Three 
months’ history of subacute intestinal obstruction. Loss 
of weight very marked. Large fixed tumor in right hypo- 
chondrium. Operation,, September 22, 1924; ascending 
transverse colocolostomy (tumor irremovable). Examined 
November 12, 1931, and found to be in excellent health 
Weight steady. No intestinal symptoms. (Postoperative 
barium-enema X-ray refused). (X-ray by Drs. Paterson, 
Twining, and Gray.) 


SYMPTOMS 


The duration of symptoms, the incidence 
of individual symptoms, and the types of 
symptom complex, are summarized in the 
Tables IV, V, VI. 

It will be noticed that of the various symp 
tom complexes exhibited, the commonest is 
that of a subacute intestinal obstruction, with 
intermittent attacks of intestinal colic, a deli 
nite tendency to constipation with very occa- 
sional attacks of diarrhoea, the whole extend- 
ing over a fairly lengthy period of a year or 
more. Alternating constipation and diarrhoea, 
the presence of blood or slime in the stools, or 
diarrhoea alone, are only very occasional 
symptoms, but a striking feature is the pres- 
ence in 65 per cent of the cases of a palpable 
abdominal tumor noticed in more than half 
that number, by the patient himself. In one 
case acute intestinal obstruction, a complica- 
tion of comparative rarity, supervened. The 
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Fig. 3. Hypertrophic tuberculosis of hepatic flexure 
and first part of transverse colon. (Seen too late for 
statistical inclusion.) Case No. S. 1226/30. J. T., male, 
aged 65 years. Fifteen months’ history of chronic intestinal 
obstruction, lately becoming subacute. Large tender 
fixed mass in right hypochondrium. Operation, October 
16, 1930, ileo-transverse-colostomy (tumor irremovable). 
Examined November 12, 1931. Health good; entirely free 
from symptoms. Considerable increase in weight. (Post- 
operative barium-enema X-ray refused.) (X-ray by Drs 
Paterson, Twining, and Gray. 
frequent vomiting which Miles says is occa- 
sionally present did not appear in our series. 

Four of the case histories closely simulated 
that of recurrent appendicitis, with occasional 
attacks of moderately severe pain and tender- 
ness in the right iliac fossa and a correspond- 
ing slight rise in temperature. These symp- 
toms were probably the result of a superven- 
ing perityphilitis of colon bacillus origin, 
rather than of an acute tuberculous exacerba- 
tion. 

The most interesting cases, however, from 
a symptomatic point of view, were those 
which so closely simulated a typical acute 
non-specific appendicitis as to be indistin- 
guishable from it. It should be stated at once 
that this type is not the same as the so called 
“tuberculous appendicitis,” in which the diag- 
nosis is made only by microscopic examination 
of an appendix removed for the ordinary non- 
specific inflammation. In each case, typical 
moderately advanced ileocecal tuberculosis 


was found at operation, and verified }\/sto. 
logically later. It would appear tha: the 
symptomatology in these cases is the resi\t of 
an acute colon bacillus infection involvi. ¢ an 
appendix, the resistance of which has een 
crippled by long standing lymph and __ owel 
stasis of tuberculous origin. 

It should, however, be borne in mind » jat a 
considerable number of cases of non-s 
acute appendicitis present, at operat 
cxcum so infiltrated and thickened 
tentative diagnosis of ileoceecal tubercu 
made at the time, and further operati: 
cedures planned for the future. Whi 
undoubtedly true that most surgeons 
perience rarely find the diagnosis ii 
cases a matter of difficulty, more fr juent 
biopsies would be of considerable practi: «| and 
scientific value. In one case in whi: . this 
procedure was adopted, no evidence oi | uber- 
culosis was found, and the patient co: inues 
in perfect health. Five similar cases. all of 
which were labelled as tubercle, but in which 
no biopsy was performed, remain in jerfect 
health, with no sign of the fistula which in- 
evitably follows appendicectomy alonc in the 
presence of cecal tuberculosis. It is jossible 
that a good deal of misapprehension |ias re 
sulted from this diagnostic difficulty, !cading 
to the occasional employment of unnecessary 
operative procedures. 

It is interesting to note that of Eisen rath’s 
52 cases, 16, or 25 per cent, had symptoms 
identical with those of acute appendi: ‘tis. 


PATHOGENESIS 


Some authorities consider that the .ppen 
dix provides the initial starting poin in the 
disease, providing a parallel with ‘he ex- 
tremely frequent tendency of that « an to 
acute infection. Kelly and Hurdon, i: -upport 
of this thesis, state that the appendi. «sually 
contains the most advanced lesio — while 
Lynch quotes 5 cases operated upo: »y him 
in each of which exposure revealed «  ppen- 
dix standing out “like a badly infect granu- 
lating finger” from an apparentl) iealthy 
‘ecum. These statements are easily ntered 
by the frequency of exactly opposite ndings, 
in which the appendix alone rem: 5 com 
paratively unaffected in the midst 0: \¢ most 
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advanced surrounding disease, and statistical 
study suggests strongly that the appendix is 
primarily involved in not more than 20 per 
cent of cases. This figure, combined with 
pathological and clinical findings, helps de- 
cisively to refute the statement occasionally 
made that appendicectomy alone is curative 
in early cases of ileocecal tuberculosis, and 
explains the frequency of fecal fistula result- 
ing from this procedure. 

It is not proposed to enter here into a dis- 
cussion concerning the entry of the bacillus 
into the intestinal tissues, whether lymphatic, 
intestinal, or hematogenous, but mention 
should be made of the statement by Weber 
and Tante, that they discovered bacilli of the 
bovine variety in 25 of 28 cases of primary 
intestinal tuberculosis. 


TREATMENT 


The methods of operative treatment 
adopted, together with its incidence and 
mortality, are shown in Table VII. 


TABLE VII.—TYPE AND MORTALITY OF 
OPERATION 
Cases Mortality 
. Tleocolostomy alone nil 
. Resection plus ileocolostomy. .. . I case 
3. Colocolostomy nil 
. Mikulicz’s operation nil 
;. Appendicectomy alone nil 
. Laparotomy J nil 


I case 


It will be noticed that radical removal of 
the disease was practiced in only 7 cases, the 
condition being so advanced in the remaining 
22 as to be considered irremovable. In these 
latter, a short-circuit was established as a 
palliative measure where possible, the lesser 
procedures being adopted where the patient’s 
condition disallowed any manipulation. The 
single death which occurred followed resection 
and ileo transverse colostomy, and was due to 
a very virulent peritonitis supervening 24 
hours after operation. These figures are worth 
comparing with those of Mummery as set out 
in Table VIII which is copied from his book. 
\In these figures are included all of the cases 


of hypertrophic tuberculosis of the large 
bowel.) 


TABLE VIII.—MUMMERY’S CASES! 


Operation Cases | Recovered | Died poe d 





Resection 25.4 
Short-circuiting 


Exclusion with 
colostomy 





Exclusion with 
lateral 
anastomosis 








Totals 


1 Treated prior to 1910. 











Nine similar cases reported by Anderson and 
Munro all recovered from operation. Resec- 
tion was performed in 7 cases, ileocolostomy 
alone in one, and appendicectomy only in the 
last. 
END-RESULTS 

Twenty patients only could be traced; the 
results in their cases are summarized in 
Table IX. Of the 3 deaths, one occurred 5 
months after operation from inanition, one 10 
months after from phthisis, and one 5 years 
later from tuberculous meningitis. 


TABLE IX.—ANALYSIS OF END-RESULTS— 
20 CASES 
Average duration since operation 4 years 
Pree TYOME SYMPIOMS. ow... ok cece weeeeness 114 cases 
Improved 3 cases 
Died since 3 cases 


1 Tn 12 of these cases lateral anastomosis alone had been performed. 


These figures provide an interesting com- 
mentary on the almost universally accepted 
opinion that resection is the operation of 
preference in hypertrophic intestinal tubercu- 
losis. It is, of course, probable that this pro- 
cedure is productive of slightly better results 
than those of short-circuiting operations 
alone—all 7 cases treated radically by Ander- 
son and Munro are apparently cured—but it 
will be noticed that this small improvement is 
more than offset by the considerably greater 
mortality accompanying excision. None of the 
palliative operations in the Infirmary series 
were performed where excision was possible, 
but their results are extremely gratifying. It 
is of interest, in this connection, to note a 
comment made by W. J. Mayo in a personal 
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TABLE X.—WARWICK STATISTICS 


; l 
Observer | Cases Number affected rentage 





Montreal General 


Hospital 1.6 





Allen 2.5 





Litz 3 





Robson 








Univ. of Pennsylvania 2 








Deaver 








Scott 








| 

| 

| 

Letule | 4 . | 
| 


Mayo 








Warwick 








Total 


communication to Masson. He mentions 7 
cases of ileocecal tuberculosis which were so 
improved by a first stage lateral anastomosis 
that further treatment by resection was un- 
necessary. 

The possibility of carcinoma supervening is 
probably much exaggerated, though there is 
no doubt that it does exist, as two cases re- 
corded by Herzog testify, but it is so rare that 
it may be completely discounted as an argu- 
ment for resection. 


PRIMARY APPENDICULAR TUBERCULOSIS 


One case confined to the vermiform appen- 
dix occurred in our series. The symptoms 
were those of typical recurrent appendicitis 
culminating in an acute attack, for which the 
appendix was removed, and only shown on 
microscopic examination to be tuberculous. 
The other organs were apparently normal. 
The patient, unfortunately, is untraceable. 

This subject has been exhaustively re- 
viewed by Warwick, who quotes Scott’s col- 
lected figures concerning the frequency with 
which tubercle is encountered in the routine 
examination of all appendices removed for 
other conditions, principally acute appendi- 
citis. The list shown in Table X is modified 
from her paper. 

In a series of collected English cases, Lock- 


wood found the percentage affected to be 2, 
Analysis of the Mayo Clinic figures show a 
considerable decline in the incidence during 
the last 2 decades, a change ascribed by W. J. 
Mayo to the almost universal adoption in 
America of the clean milk supply. 


HYPERTROPHIC TUBERCULOSIS OF THE 
SMALL INTESTINE 


An example of hypertrophic tuberculosis 
involving the jejunum, 18 inches from the 
duodenojejunal flexure, occurred in our scries, 
This is an extremely rare condition, so un- 
common that I have been able to find no more 
than 8 cases recorded in the literature. (\[as- 
son and McIndoe, Cunningham and Snierson, 
Garvin, Counsellor, Lartigau.) The patient, a 
man aged 51, gave a 6 weeks’ history o/ sub- 
acute intestinal obstruction, with severe colic- 
like pain and vomiting. Examination re- 
vealed a mass in the right iliac fossa, diag- 
nosed at operation as a carcinoma of the upper 
jejunum. The tumor was excised with some 
inches of bowel on either side, and end-to-end 
jejunostomy was performed. Subsequent mi- 
croscopic examination gave the true diagnosis. 
Two and a half years later the patient states 
that he is in perfect health. 


CONCLUSION 


The subject of this inquiry was suggested 
by an observation of W. J. Mayo’s (quoted) 
commenting on the freedom from symptoms 
enjoyed by several patients, following a tirst 
stage short-circuiting operation for ileocwcal 
tuberculosis. Investigation into the after- 
history of twelve similar cases similarly 
treated has shown an identical result, with 
complete freedom from symptoms, disappear- 
ance of the tumor when present, and rapid 
improvement in general health, in all the 
cases, at intervals varying from 1 to 4 years 
after operation. 

It is suggested, therefore, in view o! these 
and similar published statistics, that (he view 
generally held, that complete eradication 1s 4 
sine qua non in the effective treatment of this 
disease is fallacious, and that focal cxcision, 
in view of the mortality implicated, is an wi 
necessary procedure, except in picked, suitable 
cases. 
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I am indebted to the honorary surgeons and assistant 
surgeons of the Manchester Royal Infirmary for permission 
to investigate their cases, and particularly to Professor 
E, D. Telford, for his kind help and advice. 
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stimulating hormone which is excreted 

in the urine during pregnancy, and the 
effect of alteration in the output of urine upon 
the rate of excretion of the hormone. No re- 
port was found in the literature which re- 
corded the measurement of the hormone in 
the urine, by the use of the rabbit test of 
Friedman!; and none occurred which dealt 
with the relation between the output of urine 
and the excretion of hormone as measured by 
any method. For these reasons, the present 
study was undertaken. 


sk report concerns the amount of ovary 


EXPERIMENT 


The amount of urine passed in 24 hours by 
a series of 24 pregnant women was measured 
and the hormone content determined. A cor- 
relation between the sizes of the specimens 
and the amounts of hormone which they con- 
tained, forms the basis for the report. 

In order to secure accurately collected 
specimens, passed by normal pregnant women 
living under uniform physical conditions, an 
attempt was made to hospitalize an adequate 
number of such individuals. Failing to secure 
a sufficient number of normal subjects, it was 
found necessary to utilize other hospitalized 
patients, who exhibited mild or moderately 
severe complications of pregnancy (Table I). 
All but 2 of the 24 patients were in the middle 
or last third of gestation (Table III), and all 
but one were confined to bed on the day that 
their urine was being collected. 

First, a 24 hour specimen was collected 
from each of the 24 individuals, when on a 
normal fluid intake; measurement of the 
hormone in these specimens supplied data on 
the limits of its excretion. On the following 
day, 6 of the 24 patients gave a second 24 hour 
specimen, which was much larger than the 

1 Friedman, M. H. Mechanism of ovulation in rabbit; ovulation pro- 


duced by injection of urine from pregnant women. Am. J. Physiol., 
1929, xc, 017-622. 


first one, due to a forced ingestion of fluids. 
A comparison of these specimens with the 
first ones, formed the basis for observations 
on the influence of urine output on hormone 
excretion. 

Preparation of urine. Each 24 hour speci- 
men of urine was measured, and a sample re- 
tained for analysis. A 30 cubic centimeter 
portion was chilled, acidulated slightly with 
acetic acid if alkaline, and filtered. It was 
then well shaken with five volumes of absolute 
alcohol and the mixture was permiticd to 
stand in the ice box over night. The material 
was centrifugated, and the supernatant liquid 
poured off; the residue was air dried and put 
into normal salt solution, the latter equal in 
amount to one half of the original volume of 
chilled urine. This extract was employed as 
the source for the hormone. 

Preparation of animals. Adult female rab- 
bits in the estrous stage, were used jor all 
tests. In order to assure a suitable degree of 
heat, each animal was permitted to cast a 
litter, being caged alone from the date of the 
last successful mating until the end of the 
experiment. The litter was removed the day 
of birth, and the animal used for test shortly 
thereafter. 

Hormone unit and method of measurement. 
The amount of hormone is expressed in rabbit 
units (Rb.U.). A rabbit unit is defined as that 
quantity of hormone present in the srallest 
amount of urine which, on intravenous injec- 
tion into an estrous rabbit, will be followed by 
rupture of at least one follicle. In order to 
discover this amount of urine, a series of rab- 
bits, one animal a day, received graduated 
intravenous injections of the urine extract 
until the maximum non-effective and minimum 
effective doses were determined. An arbitrary 
dose was given to the first animal of each 
series. If follicular rupture was not observed 
at operation or at necropsy 20 to 24 hours 
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TABLE I.—HORMONE EXCRETION AND HEALTH 


Recording (1) the amount of ovary stimulating hor- 
mone excreted in 24 hours by 24 pregnant women living 
under similar controlled physical conditions, and (2) the 
relation of the amount of hormone to the health of the 
patients. Note the large number of specimens (14 in 24) 
which contained less than 2,000 rabbit units of hormone, 
and the fact that the normal patients, and most of the 
unhealthy ones excreted less than 7,000 rabbit units of 
hormone. 
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later, the next animal received twice the 
preceding dose. If the first dose was effective, 
the following dose was reduced to one-half of 
the former one. This dosage ratio was em- 
ployed in all cases, except where amounts of 
extract exceeding 1 cubic centimeter were 
necessary. Here the increase of dosage was 
sometimes less than twice the preceding one. 
The amount of urine containing 1 rabbit unit 
is defined as that quantity midway between 
the maximum and minimum doses described. 
With this amount of urine determined, the 
hormone content of the 24 hour specimen was 
computed. 
RESULTS 

The amount of hormone excreted in 24 hours. 
The amount of hormone excreted in 24 hours 
by 24 pregnant women, living under controlled 
physical conditions and on a normal fluid 
intake, is recorded in Table I. Though the 
upper limit of excretion of hormone was in the 
neighborhood of 14,000 rabbit units, more 
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TABLE II.—DURATION OF PREGNANCY 
WHEN URINE WAS MEASURED 


Duration of pregnancy, days Number of patients 


2 
2 
20 


TABLE III.— RELATION OF OUTPUT OF 
URINE TO EXCRETION OF HORMONE 


Showing the number of rabbit units of ovary stimulat- 
ing hormone found in two 24 hour specimens of urine 
passed by each of 6 pregnant women on succeeding days; 
the first specimen (A) resulting from a normal intake of 
fluid, the second one (B) after a forced fluid ingestion. 
Note the relative constancy of hormone excretion on suc- 
ceeding days, in spite of wide variation in output of urine. 


Urine Hormone 


Rb.U. 





Patients | Specimen a 


c.cm. 








500 
416 





600 
375 


278 























than 58 per cent of the patients excreted less 
than 2,000 rabbit units. 

Since most of the patients suffered from 
complications of pregnancy, and because little 
is known regarding the relation between them 
and the excretion of the hormone, their rela- 
tion is shown in Table I. The normal patients 
and most of the unhealthy ones excreted less 
than 7,000 rabbit units. 

Three of the pathological conditions are of 
interest: toxamia and abortion, because they 
are peculiar to pregnancy; and diabetes melli- 
tus, because, in the specimens from the dia- 
betic patients an unusually large amount of 
hormone was present (Table I). Since the 
amounts of hormone in the first two condi- 
tions were not unusual, it appears unlikely 
that such complicating conditions influence 
the rate of excretion of the hormone. Whether 
the presence of diabetes mellitus is related 
directly to the large amount of hormone, 
which 2 patients having this disease excreted, 
requires further investigation. 
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The relation of output of urine to excretion of 
hormone. Two 24 hour samples of urine, 
passed on succeeding days, were collected 
from 6 individuals. In each instance, the first 
sample was the smaller, and resulted from a 
normal intake of fluid; the second larger 
specimen followed a forced ingestion of fluid. 
In each case, the 2 specimens varied approxi- 
mately roo per cent or more in size (Table 
III), whereas the amounts of hormone which 
each contained were about equal. From a 
comparison of the figures in this table, it ap- 
pears that the excretion of hormone by the 
same individual, on succeeding days does not 
increase with increase in the output of urine, 
but remains constant. In fact, from a study of 
these cases, and of 4 which are not recorded, 
an increase in the output of urine not only was 
not associated with an increase in the amount 
of hormone which was excreted, but, if any 
relation between the two does exist, an in- 
creased output of urine was usually associated 
with a decrease in the excretion of hormone; 
the latter result, however, is believed to be 
more apparent than real. 

Deductions. The number of observations in 
this study is small and the patients who sup- 
plied urine specimens were not all healthy, nor 
were they in the same state of pregnancy. 
Also the number of animals for use was 
limited. Nevertheless, the results seem to be 
significant. 

It is apparent that the excretion of the 
hormone is independent of the output of 
urine; that an increase in the latter has no 
tendency to wash an additional amount of 
hormone out of the body. In fact, the reverse 
may be true. This latter point needs further 
investigation. 

Because the excretion of hormone is con- 
stant and the output of urine normally is 
variable, it follows that the concentration of 
hormone must vary from sample to sample of 
urine. Consequently, the excretion of hor- 
mone cannot be expressed accurately, if at 
all, in terms of urine output. It is evident, 
therefore, that the amount of hormone which 
is excreted must be measured directly and 
should represent the amount passed in a suit- 
able period of time in order not to reflect 
marked alteration upon it by changed physical 
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conditions. For such a measurement, the 
24 hour specimen seems most suitable. 

The present method of measuring the 
amount of hormone in the urine is more ac- 
curate than other biological ones? but like 
them, possesses too many disadvantages to 
make it suitable for clinical purposes, though 
it will continue to have value as a research 
method. The expense of maintaining a large 
colony of animals and the time consumed in 
securing an adequate number of animals in a 
suitable degree of heat, are two of the chief 
disadvantages of such a procedure. These 
combined with death of animals shortly after 
injection, and the wide variation in the 
amounts of hormone in the different speci- 
mens of urine, which necessitated many un- 
successful measurements before the desired 
determinations were secured, greatly pro- 
longed the period of the present study. 

In spite of these difficulties, additional quan- 
titative estimations of the hormone, either in 
the urine or blood, or in both, should be carried 
out, and the normal limits be clearly establish- 
ed, after which the amount in pathological 
states should be estimated. By such studies 
light may be'thrown on the causes of some of the 
pathological conditions peculiar to pregnancy, 
as well as upon the influence of these diseases 
on production and excretion of hormone 


SUMMARY AND CONCLUSIONS 


1. The amount of ovary stimulating hor- 
mone (expressed in rabbit units) in 30 24 hour 
specimens of urine of 24 pregnant women is 
recorded. 

2. Some patients were normal; others ex- 
hibited mild complications of pregnancy; the 
majority were in the last third of gestation 
when their urine was collected. 

3. The amount of hormone excrete! in 24 
hours varied from less than 100 to more than 
12,000 rabbit units; the majority of patients 
voided less than 2,000 rabbit units. — 

4. The excretion of hormone by tlic § 
individual from day to day was relatively 
constant and was independent of the output 
of urine. 

5. From these observations, it is con luded 
that: 


*Idem. Personal communication. 


same 
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a. Variation in the output of urine has no 
significant influence upon the amount of ovary 
stimulating hormone which is excreted. 

b. Estimation of the rate of excretion of 
ovary stimulating hormone, should be based 
upon measurement of the hormone in the 
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urine that is passed in a 24 hour period, and 
not upon the amount in a smaller sample of 
urine. 


The author is greatly indebted to Dr. M. H. Friedman 
for suggestions and continued assistance throughout the 
period of investigation. 
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A NorMAt PutsE RATE IN SuRGICAL ProcepureEs! 


HUBERTA M. LIVINGSTONE, M.D., S. ELIZABETH McFETRIDGE, M.D., AnD ROBBIE 


, BRUNNER, M.D., 


CHICAGO 


HE pulse is an important factor in de- 

termining the general condition of a 

patient undergoing a surgical procedure. 
Frequently the person delegated to observe 
changes in a patient is a nurse, a medical stu- 
dent, or an occasional practitioner whose in- 
terest is primarily in the operation. From ob- 
servation, it appears that the pulse rate as an 
index of threatened collapse has frequently 
been overemphasized, and that careful obser- 
vation is not made of changes in the quality of 
the pulse. Macleod (1920) speaks of the pulse 
being rapid during surgical shock. Howell 
(1927) and Orr (1928) state that the low blood 
pressure that is characteristic of the condition 
of shock is associated with a very rapid rate of 
heart beat. Our data indicates that the pulse is 
not necessarily rapid during the condition of 
so called “surgical shock.” 

Many authors, including Cannon (1923), 
agree that a state of so called “‘shock”’ may be 
said to exist when the systolic pressure falls to, 
and remains as low as, 80 millimeters of mer- 
cury. Since the use of the sphygmomanometer 
during surgical procedures has not, as yet, be- 
come widely employed, a proper interpretation 
of the pulse is even more important. 

Observations including blood pressure and 
pulse changes have been made on 268 cases 
that presented during operation a systolic fall 
to 80 millimeters of mercury or less. The age 
incidence was fairly evenly distributed from 1 
‘0 70 years. ‘Three cases were over 70 years of 
ae; 147 Cases were male and 121 were female. 
Novocain, ethylene-oxygen, ethylene-oxygen- 


ether mixtures, ether, nitrous-oxide gas, coca- 
ine, and spinal anesthesia were the anesthetics 
employed, the last three agents being in the 
minority. A total of 4,410 operations are in- 
cluded in this series; 2,068 of which were major 
surgical procedures and 73 were double majors 
(operations lasting over 3.5 hours). Surgical 
procedures varied from minor operations as 
tonsillectomies to major intra-abdominal and 
brain surgery. 

In our series of 268 cases presenting a blood 
pressure below 80 millimeters mercury, 50 or 
18.5 per cent did not exhibit a pulse rate above 
100 per minute; 49, or 18.1 per cent, did not 
have a pulse rate above 120 per minute. In 
several cases the pulse did not become very 
compressible, weak, and thready until some 
time after the blood pressure had reached an 
alarming level. The greatest age incidence of 
those not having a pulse rate above too per 
minute, but a low blood pressure, was from 
30 to 70 years of age. Of the total cases stud- 
ied, 57 did not have a blood pressure below 
80 millimeters of mercury, but had a rapid 
pulse rate (above 120 per minute). 

In a series of 12 anesthetized dogs in which 
death was brought about by hemorrhage, one 
dog exhibited no increase in pulse rate, while 
two had an increase not to exceed 20 per min- 
ute (Fig. 1 and Table I). Dogs normally have 
an increased pulse rate associated with etheri- 
zation. Following anesthetization, the 12 dogs 
observed had a minimum pulse rate of 170. 

The early and correct interpretation of col- 
lapse during operation, and the resultant early 


1From the Department of Surgery of The University of Chicago. 
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administration of stimulants and intravenous 
normal salt, Ringer’s solution, blood trans- 
fusion, etc., play an important réle in the post- 
operative course. A survey of some of the 
surgical services during a specific period, in- 
cluding a few case reports, may demonstrate 
the importance of observing blood pressure 
and pulse quality changes, rather than changes 
in pulse rate. 

Table II presents the neurosurgical opera- 
tions. Of the 108 intracranial cases 74 ex- 
hibited a systolic blood pressure of 80 or less. 
Nine or 12 per cent of these did not have a 
pulse rate above 120 per minute. Of the 83 
encephalograms, 9 had a systolic pressure of 80 
or less. It is of interest to note that all of these 
g cases did not have a pulse rate above 100 per 
minute. Sixteen of the 31 spinal cord opera- 
tions had a marked fall in blood pressure, asso- 
ciated in 7 cases with a slow pulse rate. The 
following case report illustrates this group: 

No. 7395. A woman 70 years of age, entered the 
hospital on February 2, 1930, complaining that she 
had had pain across her back and down her legs for 
9 months. Physical examination revealed a large, 
well preserved individual weighing 48.4 kilograms. 
The blood pressure was 170/105, although the heart 
sounds were regular in force and rhythm and without 
murmurs. A roentgenogram revealed a heart 28 per 
cent oversize with calcification of the abdominal 
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aorta. The lungs were clear, although tuber 
glands were excised from the neck in July, 
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ulous 
1929. 


SO0,- 


000; hemoglobin 86 per cent; white blood cells, 


9,500. Wassermann and Kahn tests were ne 


There was a considerable quantity of albumin 


urine. A pre-operative diagnosis of cord tum 
made. 


On March 4, 1930, a laminectomy was perlo 


Ethylene-oxygen induction was followed b) 
ounce ether anesthesia. Ether vapor was a 
tered intermittently because of a narrow ani 
margin and a tendency to cyanosis. There 


thick mucous discharge from the upper respir 
tract which was removed with suction. Dur 


last 40 minutes of the 2 hour operation, the 
pressure was 80 millimeters of mercury 


rative. 
in the 


yy Was 


rmed. 
1 4% 


lminis- 
=thetic 


was a 
tory 
g the 


blood 


r_ less 








Irr 


pe 


of 

in: 
do; 
ing 
per 
tior 
inb 
lati 











ne 


lous 
920. 
SO0,- 
ells, 
tive. 
1 the 


- was 


‘med. 
1 4% 
ninis- 
thetic 
was 4 


‘atory 
ig the 
blood 
r less 








7395 - Female. 


Laminectomy. 


Pulse. 


e 
= 
ar 
3 
» 
o 
° 

e 
e 

Fae 

¥ 

. = @w 

Qe 

E 

-s 

Nd 

° 

9) 





Minles 0 15 30 45 


LIVINGSTONE et at.: BLOOD PRESSURE FALL, BRADYCARDIA 





1 


Fig. 2. 


systolic (Fig. 2). The pulse throughout remained 
slow and regular, varying from 52 to 72 per minute. 
This patient required intensive intravenous therapy 
immediately after operation to bring the blood pres- 
sure and pulse quality back to a normal level. On 
March 8, 1930, the urine was normal and remained so 
throughout her stay in the hospital. She was dis- 
charged on May 23, 1930. 


In 199 major upper abdominal operations, 
31 or 15.5 per cent, exhibited a blood pressure 
below 80 systolic. Of these, 8 or 25.6 per cent 
did not have a pulse rate above 100 per minute 
while 12 or 38.4 per cent did not have a pulse 
rate above 120 per minute. Of the 199 cases, 
7 or 3.5 per cent did not have a blood pressure 
below 80 systolic, but had a rapid pulse (above 
120 per minute). The marked blood pressure 
fall in this group usually occurred when the 
peritoneum was opened, or during traction or 
irritation of the upper abdominal viscera, es- 
pecially in the liver or diaphragmatic area. 
This effect is in accordance with some phases 
of the work of Carlson and Luckhardt (1921) 
in frogs, and Scott and Ivy (1932) in frogs and 
dogs. Recovery usually occurred with lessen- 
ing of the traction or trauma, or at least with 
peritoneal closure. Contrary to the observa- 
tions of Crile (1903), who reports that the fall 
inblood pressure with upper abdominal manipu- 
lation is associated with a rapid pulse, we 





found that the pulse rate usually remains low 
or even falls below normal. The following case 
report demonstrates this observation: 


No. 36686. A housewife, aged 57 years, entered 
the University of Chicago Clinics on April 10, 1931, 
because of itching for 8 years, loss of weight for 6 
months, diarrhoea for 2 months, pain in the abdomen 
for 4 weeks, and jaundice for 1 month. 

Physical examination revealed a well developed, 
short, obese woman weighing 85.8 kilograms and 145 
centimeters in height. The heart was normal and the 
blood pressure was 136/72. The lungs presented 
slight decreased resonance at the right apex. En- 
larged tonsils, extensive varicosities of the legs, a 
femoral hernia, as well as an apparent non-tender 
mass in the right upper quadrant were present. The 
sclera were yellow. Blood examination revealed: red 
blood cells, 5,160,000; hemoglobin go per cent; white 
blood cells, 6,100. Wassermann, Kahn and urine 
examination were negative. The pre-operative diag- 
nosis was chronic cholecystitis and cholelithiasis. 

On June 2, 1931, a cholecystectomy was performed 
under ether anesthesia following ethylene-oxygen 
induction. Eight ounces, open drop, ether was ad- 
ministered. The anesthetic lasted 2 hours, during 
the last 1 hour and 35 minutes of which the blood 
pressure was below 8o systolic, although the pulse 
rate never exceeded 108 per minute (Fig. 3). The 


patient received 1 cubic centimeter of ephedrine 
(hypodermically) during operation and 2 cubic cen- 
timeters caffeine sodium benzoate (hypodermically) 
at the close of operation. She was hyperventilated 
for a short period with carbon dioxide 10 per cent, 
oxygen go per cent before leaving the operating room. 
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Fig. 4. 


The patient was returned to her room in only fair 
condition. The skin was warm and moist, and the 
color was fair, but the pulse was very weak, although 
the rate was 60 per minute. Ringer’s solution, 1500 
cubic centimeters was administered by hypodermoc- 
lysis, the pulse rate increased from 96 to 118 per 
minute, and the blood pressure rose to 100/60. The 
pulse also became stronger and of better quality. 

Eight hours later 1500 cubic centimeters of Ringer’s 
solution was administered by hypodermoclysis. 
There was a gradual fall in blood pressure until 5 
hours later it was 84/60 and the pulse was 100 per 
minute and weak in quality. Adrenalin, 1 cubic cen- 
timeter, was administered hypodermically and the 
patient’s condition improved. At 1 p.m. the follow- 


ing day the blood pressure was 86/64 and pulse rate 
120, $0 1500 cubic centimeters of Ringer’s solution was 
again administered by hypodermoclysis. -\t 4 p.m. 
although the blood pressure was 98/54, the pulse was 
weak and thready and the rate had increased to 144 
per minute. A 300 cubic centimeter blood translu- 
sion was given. At 6:30 the patient’s condition was 
considered only fair, although the blood pressure was 
94/62 and the pulse 116 per minute. One week later 
the patient was feeling very well, but becatise of some 
loss of blood around the cigarette drain anc from the 
center of the wound she was given 500 cubic cent 
meters blood and 200 cubic centimeters normal sil 
intravenously. The blood pressure was now 10°/% 
and the patient made an uneventful recovery. 
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On July 16, 1931, patient successfully underwent 
an operation under local anesthesia for the repair of 
the femoral hernia. Except for a pulse that was 
irregular in quality and rate the operation was un- 
eventful. She was discharged in good condition on 
July 30, 1931. 


De Lee (1928) states that in cases of rup- 
tured ectopic pregnancy, there usually is a low 
blood pressure and a fast pulse, but he has ob- 
served in a few cases a drop in blood pressure 
associated with a slow pulse rate—in 1 case 46 
per minute. 

In 213 major gynecological operations, 23 
or 10.8 per cent had a low blood pressure. Of 
these, 8 or 34.7. per cent had a pulse rate below 
100 per minute, while the same number had a 
pulse rate not to exceed 120 per minute. In the 
following case, the steady fall in blood pres- 
sure is associated with a slow pulse rate: 

No. 30274. A housekeeper, aged 54 years, came to 
the University of Chicago Clinics on November 7, 
1931, because of continued vaginal discharge and 


bleeding for 18 months and pain in the legs and back 
for 1 month. 


Physical examination revealed a well developed 
woman weighing 49 kilograms. The heart was of 
normal size. The heart rate was slightly accelerated, 
but regular. The blood pressure was 148/104. The 
lungs were normal. Blood examination revealed: red 
blood cells, 4,310,000; haemoglobin, 75 per cent; 
white blood cells, 1 3,350. The urine was normal. The 


pre-operative diagnosis was suspected carcinoma of 
the corpus uteri. 

On the day following admission, because of a mild 
febrile reaction, only a dilatation and curettage and 
examination were performed under a 20 minute 
ethylene-oxygen anesthesia. 

Four days later (November 12, 1930) the febrile 
course had subsided, so a total hysterectomy was 
performed. After a pre-operative o.o10 gram of 
morphine and 0.0004 gram of hyoscine, ethylene- 
oxygen with the addition of 14 ounce of ether was 
administered for 1 hour and 55 minutes. The blood 
loss was minimal. Following the removal of the 
uterus there was a noticeable drop in blood pressure, 
which 35 minutes later was 60/40 (Fig. 4). The pulse 
rate was 88, regular and of fair quality. The skin was 
warm and dry. Caffeine sodium benzoate (2 cubic 
centimeters) was given hypodermically; however, 
there was but a slight increase in the blood pressure. 
At the termination of the operation 35 minutes later, 
the blood pressure was 70/58, the pulse rate 96 per 
minute and of only fair quality. The patient’s body 
was still warm, but she responded slowly. One cubic 
centimeter of digifolin was given hypodermically. 

Immediately upon returning to her room, the pa- 
tient was given 1 cubic centimeter digifolin, and 1 
cubic centimeter ephedrine hypodermically and 1500 
cubic centimeters Ringer’s solution by hypodermoc- 
lysis. Patient was conscious. Thirty minutes later 
the blood pressure was 90/70 and the pulse was 
hardly perceptible. As the pulse remained weak 1 
hour later, 500 cubic centimeters of 10 per cent 
glucose were administered intravenously, and the 
pulse became stronger. The pulse rate was 94 per 
minute and the blood pressure 100/70. Eight hours 
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later the blood pressure was 124/100; however, the 
skin was cold and clammy and the pulse almost im- 
perceptible. Codeine and allonal were administered, 
but the patient did not sleep for 24 hours following 
operation. The day after operation 1500 cubic centi- 
meters of subcutaneous Ringer’s solution were ad- 
ministered as the patient seemed dehydrated. The 
pulse was now of good quality, and the patient made 
an uneventful recovery. 


In 115 bladder and prostate operations, 8 or 
6.9 per cent had a blood pressure below 80 
systolic. All of these 8 patients had an asso- 
ciated slow pulse rate, it being below 100 per 
minute in 6 instances. This group consisted of 
individuals from 50 to 70 years of age. All pre- 
sented a moderate to an advanced degree of 
arteriosclerosis. 

Only 3 of 26 kidney operations were asso- 
ciated with a marked fall in blood pressure. 
Two of these 3 also had a slow pulse. 

Table IIT presents cases not previously dis- 
cussed and illustrates the frequency with which 
a low blood pressure was associated with a slow 
pulse rate. 


Wiggers (1923) states that the arterial blood 
pressure fall in hemorrhage is associated with 
a rapid pulse. Although we found hemorrhage 
to be frequently associated with a blood pres- 
sure fall and pulse rise, we have noted several 
instances where the blood pressure {a!! is not 
associated with a pulse rise. Figure 5 illus- 
trates the reaction to hemorrhage in a woman 
54 years of age undergoing open reduction and 
fixation with bone transplantation for un- 
united fracture of the neck of the femur under 
ethylene-oxygen anesthesia, preceded fy mor- 
phine sulphate gram o.or1o and atropine sul- 
phate gram 0.0004. The patient required 1500 
cubic centimeters normal salt solution intra- 
venously in the operating room following 
operation to bring her blood pressure and 
general condition back to a satisfactory level. 
Preceding operation, this patient had « blood 
pressure of 188/120. For the first week fol 
lowing operation the highest blood pressure 
reading was 120/78. The postoperative pulse 
was normal. 
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Does general anesthesia remove the changes 
in blood pressure and pulse rate produced by 
the fear of the operation or the anesthesia? 
Toxic thyroids usually develop a more stable 
blood pressure and pulse after the induction of 
general (ethylene-oxygen) anesthesia. Fear 
may cause either a rise or a fall in blood pres- 
sure with usually an associated rise in pulse 
rate. 

The blood pressure fall that occasionally 
occurs under local anesthesia may be at- 
tributed to a toxic reaction from the anes- 
thetic agent employed. According to Eggles- 
ton and Hatcher (1919), intravenous adminis- 
tration in cats of toxic doses of cocaine and 
procaine produces an abrupt fall of blood 
pressure with a slow heart usually, due to 
weakening of the heart muscle. They also re- 
port one case of intoxication in a woman fol- 
lowing novocain injection, with the develop- 
ment of clonic convulsions and slowing of the 
pulse 8 minutes later. We have never ob- 
served convulsive phenomena. 
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The possibility of a fainting or psychic reac- 
tion has to be excluded. We have observed a 
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Fig. 


slowing in pulse rate associated with a rapid 
fall in blood pressure both in patients under 
local anesthesia, and in very apprehensive or 
fainting individuals where no anesthetic agent 
is employed. 

The manifestations mentioned of a slowing 
in pulse rate associated with a marked drop in 
blood pressure occurred in patients in both the 
upright and recumbent positions. Figure 6 
illustrates the slowing and weakening of the 
pulse until it was imperceptible associated 
with a marked fall in blood pressure 5 minutes 
after novocain infiltration for an attempted 
encephalogram. Nausea, pallor, and cold, 
clammy perspiration were associated with the 
pulse and blood pressure changes. A com- 
parable picture was seen in a brief study made 
of tonsillectomies under cocaine anesthesia. 
The sitting position was employed in these two 
types of surgery. The same reactions have 
been observed in patients in the recumbent 
position under novocain anesthesia (Fig. 7). 

In order to eliminate the possibility of a 
toxic reaction from the anesthetic agent em- 
ployed, studies of the blood pressure and pulse 
changes during the drawing of blood for Was- 
sermann and Kahn tests were made. Of 44 
cases studied, 5 had a marked drop in blood 
pressure and a slowing of the pulse rate, and 
one patient lost consciousness. The rapid 
blood pressure fall that occurs with syncope 
has been reported (Tocantins, 1930). Figure 8 
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illustrates not only the loss of blood pressure 
sounds with a loss of consciousness in fainting, 
but also the slowing to loss of pulse beat. Upon 
the return to consciousness there was a rapid 
return of blood pressure and a slow increase in 
pulse rate. Forty minutes later neither pulse 
nor blood pressure had reached a normal level. 

A blood pressure fall was observed in a pa- 
tient 18 years of age during the excision of a 
sinus of the buttocks. No anesthetic agent 
was employed because of the presence of sacral 
anesthesia resulting from a spina bifida. 

It is of interest to note the changes in pulse 
and blood pressure associated with the use of a 
constrictor. The application of the constrictor 
usually does not produce much change in 
blood pressure. There may be some rise, es- 
pecially if the patient is not entirely anws- 
thetized. Operation on the bloodless area, as 
for osteomyelitis in adults, usually does not 
cause a blood pressure fall. In children, « very 
gradual fall may occur. After removal of the 
constrictor, in a small number there is no 
change in blood pressure and pulse. Ot! 75 
cases 65 had a fall in blood pressure. Oi these 
31 had a fall in pulse rate; 27 had no change 
in pulse rate; while 10 had a pulse rise. 


DEDUCTIONS 


Frequent instances have been presented 
where the drop in blood pressure has been our 
earliest warning of a change in the patients 


earl 
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general condition. This suggests the impor- 
tance of the more frequent employment of 
blood pressure observations during surgical 
procedures, to enable us to institute earlier 
restorative measures. The time factor is of 
great importance as regards improvement in 
the patient’s general condition, when the need 
arises for stimulants, intravenous fluids, and 
blood transfusion. The rapid improvement 
following the timely administration of a blood 
transfusion is noteworthy. It is apparent that 
changes in the quality of the pulse must be 
carefully observed, as well as changes in the 
pulse rate. 
SUMMARY 

A marked blood pressure fall may occur 
without an increase in pulse rate. 

A patient’s condition may reach an alarm- 
ing level some time before an increase in pulse 
rate occurs. 

Blood pressure changes, rather than an in- 
crease in pulse rate, frequently present the 
earliest evidence of circulatory failure. 
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Note.—This work was done under the direction of 


Professors D. B. Phemister and Edmund Andrews, whom 
the writer wishes to thank for their many helpful sugges- 
tions. 
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RESECTION OF THE STOMACH 


END-RESULTS IN 2,400 CASES 


EDWARD C. EMERSON, M.D., Saint PAuL, MINNESOTA 
AND 
LADISLAUS CZIRER, M.D., Bupapest, HUNGARY 


N the treatment of gastric and duodenal 
lesions resection of the stomach has been, for 
many years, the most important surgical 

procedure used in the majority of European 
surgical clinics. A variety of methods have 
been employed, the majority being modifications 
of the Billroth I and II resections. 

This paper presents a statistical summary of 
2,400 consecutive resections performed in this 
clinic up to May 1, 1932. To remove ulcers 1,500 
resections were performed and goo resections were 
done for malignancy. Practically all the ulcer 
patients had received careful medical treatment 
before they were referred to this clinic for surgery. 

Resection of the stomach is indicated in the 
presence of (1) stenosis, (2) perforation of the 
ulcer, (3) recurrent profuse bleeding, and (4) 
removal of acalloused ulcer remaining after dietary 
treatment. 

Of the ulcer patients operated upon, the ulcer 
incidence is over three times greater in the male 


v 


than in the female—78.7 per cent males, 21.3 per 
cent females. The most common site of the lesion 
was the pylorus and duodenum; 34.9 per cent for 
the latter and 32.3 per cent for the former. In 
15.9 per cent of the cases the lesions were on the 
lesser curvature; in 12.3 per cent there was an 
associated stenosis; and in 4.1 per cent there 
were multiple lesions. 

As to the age incidence patients between 30 to 
40 years were the most commonly affected, mak- 
ing 29.9 per cent of the total; 27.3 per cent were 
between 40 to 50; 17.9 per cent between 20 to 
30; 17.2 per cent between 50 to 60; 6.3 per cent 
over 60, and the smallest percentage, 1.4 per 
cent, were between 10 to 20 (Fig. 1). . 

The operative treatment which is used in this 
clinic is essentially that developed by Billroth. 
Ulcer is considered to be more than a localized 
lesion and therefore requires more than local 
excision or palliative gastro-enterostomy. Al 
calloused ulcers of the stomach are resected. 
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Fig. 1. Age incidence in 1,500 resected ulcers. 
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Gastric erosion. 


Sections of resected stomachs taken beyond the 
ulcer proper show in most cases evidence of 
gastritis with hyperacidity, gastric erosion, and a 
marked increase in number and size of follicles 
Fig. 2). Therefore, because of this abnormal 


change in the gastric mucosa, resection is con- 
sidered the best form of treatment. 

In many cases of early gastric cancer diagnosis 
as such cannot be made until after operation. 
Pommershiem, of this clinic, found 47 cases of 


carcinoma superimposed on old calloused ulcers 


ina total of 530 patients examined, or about 9 per 
cent. 


TABLE I.—-POMMERSHIEM’S STATISTICS 
Per cent 
Ulcer associated with gastritis 
Hypertrophic. . 46 
\trophic 40 
Mixed. 


Site of ulcer 
Lesser curvature. 
Prepyloric 
Pyloric 

Depth of ulcer 
Submucous 


Calloused 
Penetrating. 


Microscopic appearance of ulcer 
Carcinoma solidum 
\denomat us 
Fibrosun 


lype of ul 
Single 
Duplicat: 
lriplicat 


RESULTS 


AFTER GASTRIC RESECTION 


Fig. 3. Papillary degeneration, old) calloused ulcer. 


Precancerous lesion. 


Clairmont states that about 1o per cent of 
calloused gastric ulcers become malignant, but 
that 50 per cent of those which are prepyloric 
have a predisposition to malignancy. <A. J. 
Walton believes that 10 per cent of gastric ulcers 
become malignant; Maresch considers the in- 
cidence to be between to to 15 per cent. Accept- 
ing as a fact that a certain percentage of gastric 
ulcers become malignant, resection offers the best 
chance of cure (Figs. 3 to 8). 

Figure 3 shows a gross section of an old cal- 
loused ulcer at the precancerous stage. There is 
a decided papillary overgrowth and Figure 4 
(microscopic section) shows the earliest change 
which we can regard as beginning cancer. A 
further advanced lesion is seen in Figure 5, also 
with history of a long standing ulcer on the lesser 


lig. 4. Microscopic appearance, of preceding ulcer 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 5. Carcinoma of lesser curvature. 


curvature. Figure 6 shows the gross, and Figure 
7, the microscopic appearance of the ulcer with 
definite carcinomatous change. Both of these 
cases were diagnosed by X-ray examination as 


Fig. 7. Carcinomatous ulcer. Microscopic appearance of 
preceding ulcer. 


Fig. 6. Carcinomatous ulcer. X-ray diagnosi 
of lesser curvature 6 years before operation 
treatment in interval. 


ulcer of the lesser curvature 5 and 6 years 
to operation. A further similarity bety 
papillary degeneration of an old ulcer an 
is demonstrated in Figures 8 and 9. 

The detailed technique of Professor \\ 
method of stomach resection was first 
in 1927 by Neuber. He reported results 
cases operated upon up to that time. 1 
briefly without a detailed report as to p: 
tive care, anesthesia, and step by step p: 
I will mention only the general princip| 
are embodied in this method: 

1. Application of the sewing clam; 
stomach after ligature of the vessels (Figs 
10B). 

2. Incision between two rows of met 
preventing escape of any gastric content 

3. Removal of stomach and portio 
denum (containing ulcer when possible 

4. Closure of duodenum—continuo 
for the muscularis and mucosa, and i! 
sutures for the serosa. 

5. Anastomosis between stomach an 
the lower corner of stomach is resect 
line fixed below and through mesocolon 

The operation is performed wu 
anzsthesia—usually splanchnic ana 
employed though spinal and infiltrati 
have also been used. 

After this method of resection, all | 
sent to the X-ray laboratory for | 
examination on the eighth or tenth po 
day. Dr. Ratkoczy, director, has 
there is no precipitate emptying of th 


1 When it is not possible to excise duodenum below 
of Finsterer is followed, resection by exclusion of the 
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Fig. 8. Papillary degeneration of gastric mucosa. 


The metal sutures have in no case caused any 
difficulty; they usually slough out and are passed 
by bowel in 2 or 3 weeks. 

The mortality for all cases following gastric 
resection was 7.8 per cent; following gastro- 
enterostomy 3.5 per cent. Since 1923, the corner 
anastomosis of Professor Verebely has been 
exclusively followed, and the mortality has been 
lowered to 4.8 per cent. This is inclusive for all 
resections, for carcinoma, perforated ulcers, etc. 
In operation for peptic ulcer alone, the mortality 
was 4.5 per cent following gastro-enterostomy; 
18 per cent after exclusion of pylorus and gastro- 
enterostomy; and now o.5 per cent after resection 
with the use of the sewing clamp and corner 
anastomosis. 

Any method of treatment can be fairly judged 
hot alone on the mortality statistics but by the 


ig. to. A, Sewing clamp to be applied to stomach. 


END RESULTS AFTER GASTRIC RESECTION — 920 


Fig. 9. Papillary carcinoma 


end-results obtained especially if the method has 
been used in a large number of cases over a long 
period of time and the follow up shows continued 
good results. Since 1923, a careful postoperative 
check-up has been made on all patients on whom 
resections were performed. Previous to that time, 
postoperative records on ulcer and cancer patients 
operated upon had been kept, but the data were 
not as complete. The sum total of all resections 
performed has shown good results in 81.4 per 
cent of the cases, or 1,954; fair results 16.6 per 
cent, or 398 cases; bad results 2 per cent, or 48 
cases. 

After palliative operations—exclusion with 
gastro-enterostomy, etc.—we found good results 
in 49 per cent, fair results in 33 per cent, and bad 
results in 18 per cent. 

After resection with corner anastomosis accord- 


B, Application of sewing clamp to stomach (from movie film). 
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Fig. 11. Stomach incised between two rows of metal Fig. 12. Corner of stomach to be resected folli od by 
sutures. anastomosis to jejunum. 


ing to Professor Verebely, good results were BIBLIOGRAPHY 
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CESSORY thyroid glands or aberrant 
nodules of thyroid tissue are found com- 
paratively frequently in the neck, base of 
the tongue, and structures of the thorax. Also 
cell masses identifiable as thyroid tissue are not 
infrequently noted in ovarian dermoid cysts or 
teratomata (1g per cent according to Koucky). 
But isolated nodules of thyroid tissue in the ovary 
unassociated with other heterotopic tissues are so 
rarely seen that their occurrence deserves to be 
recorded. 

The significance of thyroid tissue in the ovary, 
in which thyroid structures make up practically 
all of the tumor, has been widely considered. 
Gottschalk, in 1899, described a tumor of the 
ovary, which he believed had arisen from malig- 
nant change in a graafian follicle. His description 
corresponded to that of a tumor of thyroid tissue, 
but he called it ‘folliculoma malignum ovarii.” 
Kretschmar, in 1901, reported a similar tumor in 
which he believed he could demonstrate the 


4a 


primary tumor elements arising from the lining 


cells of a lymph space. He, therefore, designated 
the tumor an endothelioma. Katsurada, also in 
igor, described briefly a teratoma containing 
thyroid tissue. The following year Pick presented 
before the Berliner medizinische Gesellschaft a 
series of 21 dermoid tumors of the ovary, 7 of 
which contained thyroid tissue. His evidence was 
convincing that the thyroid tissue in these tumors 
was part of a teratomatous growth in which the 
endodermal elements of thyroid anlage had under- 
gone excessive development with partial or com- 
plete suppression of other tissue elements. He 
placed the cases of Gottschalk and Kretschmar in 
the same category. This gave rise to a series of 
heated arguments before this society. Kretsch- 
mar later admitted that his tumor consisted of 
thyroid tissue, but he believed that it had 
metastasized, in spite of the fact that a few small 
areas of bony tissue were found. He explained 
these on the basis of metaplasia of the connective 
ussue. Following Pick’s intensive study of this 
ype of tumor and of teratomata in general, 
humerous studies were reported from various 
Countries. Most observers supported the tera- 
tomatous origin of these tumors. Walthard made 
serial sections of three ovarian tumors which 


grossly seemed to consist only of thyroid tissue. 
In one of these he found a small, cartilaginous 
mass, and in another a small area of squamous 
epithelium and sebaceous and sweat glands. The 
third and largest tumor consisted of thyroid 
tissue except for a little ovarian stroma in the 
capsule. This work gave material support to 
Pick’s hypothesis. Saxer, about the same time, 
contributed additional evidence by describing his 
frequently quoted case, the ovary of which was 
entirely normal except for the inclusion of a single 
tooth; thus a dental anlage had developed with 
suppression of all other types of tissue. 

Bauer and Borst, among others, have refuted 
the teratomatous origin of these tumors. Bauer 
demonstrated a transition from a typical papillary 
cystadenoma into thyroid-like tissue, and stated 
his belief that most so called tumors of thyroid 
tissue of the ovary are atypical cystadenomata. 
Borst presented the view that a follicular adenoma 
might give rise to thyroid characteristics, and 
have nothing to do with a teratoma. In this 
regard, the view of Ribbert may be recalled that 
cystadenomata of the ovary are teratomatous in 
origin, having an endodermal anlage, and are 
therefore frequently associated with dermoid 
cysts. Bell did not accept this view, since he 
believes that the thyroid-like tumors arise from a 
peculiar colloid degeneration of cystadenomata. 
Strong is inclined to agree with this view, except 
in rare instances. However, most observers agree 
with Pick that these tumors are of teratomatous 
origin. 

To the clinician, the most interesting feature of 
this type of tumor is its capacity for secreting 
thyroxin. Certainly in most of the cases reported 
the presence of hyperthyroidism was not men- 
tioned. Frankl explained this lack of physio- 
logical function on the basis of a relatively meager 
interacinar blood supply. The presumable thy- 
roid secretion is thus not adequately absorbed into 
the blood stream. A few cases have been reported, 
however, in which some physiological effect was 
believed to have been demonstrated. Kovacs re- 
ported the case of a woman, aged 33 years, who 
had an enlarged thyroid gland and mild symp- 
toms of hyperthyroidism. A tumor of thyroid 
tissue was removed from the ovary. Nine months 
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Fig. 1. Ovarian tumor removed at operation. Some of 
the large peripheral cysts have collapsed but the colloid of 
the central portions is preserved. The mass measured 14 
by 8 by 7 centimeters, and weighed 210 grams. Case 1. 


after operation the symptoms of hyperthyroidism 
had improved. Trapl reported a case in which 
hyperthyroidism developed after removal of a 
thyroid tumor from the ovary. He explained this 
phenomenon as compensatory hyperfunction of 
the thyroid gland. Ina case reported by Moench, 
a cardiac irregularity which had been considered 
functional, cleared up after removal of a cyst from 
the right ovary which was found to contain 
thyroid tissue. Morgan presented a necropsy 


report in which a markedly atrophic thyroid 
gland was associated with a tumor of the left 
ovary. He believed that the teratomatous thy- 
roid tissue was compensating for the atrophic 
thyroid gland. Outerbridge, after reviewing all 
the reported cases, came to the conclusion that 
the aberrant thyroid tissue has little if any func- 


tional significance. It is with this question of 
functional activity in mind, that the following 
cases are presented. 
REPORT OF CASES 

\ woman, aged 40 years, first came to the clinic 
September 13, 1929. At this time she gave a history of mild 
hyperthyroidism. Her highest basal metabolic rate was 
+15, and the pulse rate was consistently around too beats 
each minute. A pelvic tumor was also noted. She was 
advised to have thyroidectomy first, and later to have the 
tumor in the pelvis removed. 

September 30, subtotal thyroidectomy was performed 
with double resection and removal of the isthmus. The 
pathologist reported hemorrhagic cystic degenerating 
colloid and fetal adenoma in a colloid thyroid gland. The 
tissue removed weighed 36 grams. Recovery was unevent- 
ful. October 16, left oophorectomy was performed for 
multilocular cystic tumor of the left ovary. The patholo- 
gist reported that the tumor (Figs. 1 and 2) consisted of 
hemorrhagic, fibrous, hyaline, cystic, degenerating colloid 
and fetal thyroid adenoma. At the time of the operation a 
great deal of milky ascitic fluid escaped from the abdomen. 


CASE 1 


ifter 
two 


The patient was dismissed in fair condition 19 day 
the operation. The final basal metabolic rate after 
operations was —4. 

The patient returned December 11, with marke ana 
sarca which had gradually developed since she |. °: thy 
clinic in October. The only abnormality noted on. <amj 
nations of the blood and urine was albumin, grade 1 the 
urine. Paracentesis was done with removal of 1,70) cubic 
centimeters of straw colored fluid. The cedema was © cated 
with salyrgan with good response. 

Between December 11, 1929, and October 2, 1 
patient returned to the clinic a number of times { 
centesis and study, always with the same results 
that a renal stone and hematuria was discovere: 
occasion. Roentgen rays were applied over the p: 
abdomen without relief of ascites. The patient’ 
condition remained good in spite of the fact that 
had paracentesis with removal of about 9.500 cul 
meters of fluid every 10 days. 

October 6, 1931, abdominal exploration was cai 
A large amount of ascitic fluid was evacuated, but 
abnormalities were noted. All peritoneal surfaces 
normal. October 30, after dismissal from hos; 
patient began to complain of severe abdominal « 
requiring morphine. Ascites and cardiac embar 
were noted. Her condition gradually became wor: 
leucocyte count was high. Death occurred Noy 

Necropsy disclosed a remarkable state, appare: 
way related to the previous hyperthyroidism an 
tumor. In addition to 10,000 cubic centimeters 
fluid, there was complete thrombosis of the port 
The thrombus was recent in the mesenteric vein 
and well organized and partially canalized in t! 
vein. The left branch of the portal vein at the hil 
liver was reduced to a fibrous band. The ascit: 
parently dependent on the thrombotic process 
suddenly increased, and ended fatally. No re« 
tumor was noted in the pelvis, all peritoneal surf 
smooth. Figure 3 shows the structure of the thy 

removed at necropsy. 
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On further study of the cystic ovaria 
which was removed, ovarian stroma \ 
only in its peripheral portions; this was i 
with lymphocytes. Most of the blocks, 
various parts of the tumor, contain 
structurally typical of adult thyro 
whereas (Fig. 2), in other areas were t 
closely packed acini seen in so called fet 
ma. Here and there were areas of oedem 
degenerating hyaline stroma containing 
small groups of thyroid-like acini. Tera\ ‘natous 
structures other than thyroid tissue © re not 
found, except one small cystic space » ch was 
lined by an atypical stratified epitheli: six t 
eight cells deep, which may possibly ha — repre 
sented ectodermal elements. 

The important question, which uni 
can never be answered definitely, is w! 
patient’s hyperthyroidism may not | ¢ 
partially or completely due to the larg ass ©! 
thyroid tissue in the left ovary. The we: tof the 
mass, on removal, was 210 grams Ww! «as th 
tissue removed from the thyroid glan  weighe« 


natel\ 
er the 
bee! 
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Fig. 2. Ovarian mass in which may be seen evidence of 
hyperplasia of the thyroid epithelium in some of the larger 
acini. Case I. 


only 36 grams. In the ovarian tumor, occasional 
areas of hyperplasia were noted (Fig. 2). These 
were also present in the thyroid gland. It is un- 
fortunate that basal metabolic rates were not 
taken in the interval between the two operations. 
The pulse curve after the two operations, how- 
ever, aflords some information. Seven days after 
the thyroidectomy (first operation) the pulse came 
down to go beats each minute. This was the low- 
est pulse rate recorded during that period in 
hospital. The patient was dismissed from the 
hospital on the eighth day with a pulse rate of too. 
Following the removal of the thyroid tumor of the 
ovary, the pulse rate was 70 on the fifth and sixth 
postoperative days, and although it did not re- 
main at this level, it maintained a lower level than 
previously. The basal metabolic rate after both 
operations was — 4, but this is of no assistance in 
answering the question. The subsequent events, 
with the rapid reaccumulation of ascites over a 
period of 2 years, were probably in no way related 
to the hyperthyroidism, but were no doubt due to 
portal thrombosis. The basal metabolic rate re- 
ported 10 days before death, was — 4. 


Cask 2. A woman, aged 55 years, presented herself at 
the clinic November 4, 1927, with a history of swelling of 
the abdomen for 4 months which began following an attack 
I severe pain in the region of the urinary bladder. The 
abdomen had been tapped three times before admission 
with removal of about 9,500 to 11,000 cubic centimeters of 
luideach time. She had lost more than 15 pounds in weight 
during her illness and felt weak, and her appetite was poor. 
She had passed through a normal menopause at the age of 
45 years. There had been no pelvic symptoms until the 
set of the present illness when suprapubic pain de 
veloped. 

On examination, evidence of loss of weight was most ap 
parent about the face, neck, and arms. The thyroid gland 
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Specimen of thyroid gland removed at necropsy 
Slight evidence of hyperplasia may be noted. 


Fig. 3. 
2) 


(Fig. 


Case 1. 


was normal to palpation. The heart was normal except for 
a rapid rate which varied between 80 and 110 before opera 
tion. The abdomen was markedly distended with fluid so 
that organs could not be felt. Pelvic examination likewise 
was negative. Roentgenograms of the abdomen and thorax, 
study of chemical changes in the blood as well as tests of 
hepatic function, all proved to be within normal limits. 
Achlorhydria was the only abnormal laboratory finding. 
The basal metabolic rate was not taken. Diuretic response 
to salyrgan and ammonium nitrate was very slow. 

Abdominal exploration was performed November 16 
with the withdrawal of a large amount of clear fluid. The 
liver was normal to palpation, as was the peritoneum. 
There was a tumor of the right ovary which was somewhat 
adherent, with considerable inflammatory reaction in the 
cul-de-sac, but without evidences of malignancy. The 
tumor was removed, without disturbing the uterus and 
left ovary. Pathological examination revealed the right 
ovary to be replaced by a cystic mass weighing 45 grams. 
It contained a fibroma and tissue which grossly and micro 
scopically resembled adult and fetal thyroid tissue with 
areas of undifferentiated fetal thyroid tissue (Fig. 4). 
Certain alveoli showed papillary projections covered with 
cuboidal or columnar epithelium and typical hyperplasia. 
In only one area was there any tissue suggestive of ovarian 
stroma, and this was without follicles. 

The patient recovered rather slowly but steadily, and 
there was no tendency to reaccumulation of fluid. The 
tendency toward tachycardia continued, although the 
pulse rate seldom was more than roo after operation. Com 
pound solution of iodine 30 minims was given for 4 days 
after operation, and again before the patient left the hos 
pital. Two basal metabolic rates, taken on the thirteenth 
and twentieth days after operation were +32 and +30, 
respectively. However, neither of these determinations 
was considered satisfactory by the technicians. The pa 
tient manifested few symptoms of hyperthyroidism, al 
though sie was nervous and “jumpy’’ and the pulse rate 
was usually above normal. The weight, after operation, 
with the loss of fluid, was 58 pounds less than the normal 
weight of 193 pounds. The patient was dismissed feeling 
well 23 days after operation. She was heard from numerous 
times until June, 1930, which was 2!% years after operation, 
and each of these times she reported that her condition 
was excellent. 
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Fig. 4. Frozen section from ovarian tumor. Although 
this is a thick section, the epithelium may be seen in folds 
typical of hyperplasia, in the larger acini. Case 2. 


Although we have no absolute evidence of 
hyperthyroidism in this case, we made several 
suggestive observations, most important of which 
are tachycardia, marked nervousness, and loss of 
weight. It is unfortunate that the basal metabolic 
rate was not taken before operation. Although 
the two rates taken after operation were not en- 
tirely satisfactory, it is probable that the rate was 
somewhat elevated at that time. The rapid ac- 
cumulation of ascitic fluid was an interesting 
feature in this case. Although ascites occurs com- 
monly with malignant ovarian tumors, its oc- 
currence with benign tumors of the ovary is not 
common. It is said to occur in 7 to 8 per cent of 
ovarian cystomata, however, and it is possible 
that the peritoneal irritation produced by the 
tumors causes the outpouring of fluid. This is a 
possible explanation in this case, since there was 
considerable inflammatory reaction in the pelvis 
about the tumor. 


Cask 3. A woman, aged 63 years, came to the clinic 
October 28, 1916, because of constipation. She had always 
been nervous, and had had a rapid heart beat with slight 
tremor which had not been progressive. 

Examination revealed a pulse rate of 114 beats each 
minute; the blood pressure in millimeters of mercury was 
160 systolic and 60 diastolic. The heart was enlarged 
slightly to the left. A coarse tremor of the hands was 
present, which could be partially controlled voluntarily. In 
the pelvis a firm nodular mass was felt to the right and 
posterior to the fundus of the uterus. 

Subtotal abdominal hysterectomy was performed, with 
removal of both ovaries and fallopian tubes. The patholo 
gist found that the right ovary had been replaced by a mass 
of vascular tissue 7 by 6 by 5 centimeters. The cut surface 
was honeycombed with multiple tiny cysts filled with a 
colloid substance, and some very firm central masses. On 
microscopic examination, the mass resembled thyroid tissue 
both of the fetal and adult types with slight evidences of 


hyperplasia. The firm central masses were made up «if & 


generated material containing coarsely granular « 
masses. Ovarian tissue was not identified. 


It is unfortunate that metabolic studie: 
not made in this case, but with some evide: 
hyperplasia of the thyroid tissue in the tu: 
is possible that mild hyperthyroidism was p 
as evidenced by the tachycardia. The n 
ness may have been significant; the tremor 
hands which was partially voluntarily con 
may also have been partly on a hypert 
basis. We have no data on the subsequent 
of the case. 


CasE 4. A woman, aged 309 years, first came to 
December 20, 1920, at which time a diagnosis wa 
tuberculosis of the third and fourth lumbar 
adenomatous thyroid gland, without evidences 
thyroidism, and a left ovarian tumor which appar 
not causing symptoms after treatment of the spina 
She was advised to return in 3 months but she d 
turn until November 8, 1926, when she gave a | 
metrorrhagia for 5 months. The adenoma of t} 
gland was still present, but without apparent sy: 
hyperthyroidism. The tuberculous lesion of t! 
vertebra was well healed. The cervix uteri was 
eroded and cystic, the fundus was somewhat en|: 
the mass in the left ovary was estimated to be of 
same size as on the previous examination. Dilat 
curettage of the uterus revealed hypertrophic en 
The cervix was cauterized. On examination of 
under anasthesia, further operation was not d 
visable. 

September 28, 1931, the patient returned to 
with a history of bloating of the abdomen whic! 
constant for the last 2 to 3 months. She had 
gained weight, from i185 to 202 pounds, and 
dragging sensation in the pelvis. Examinatio; 
well marked ascites in addition to obesity and 
left side of the pelvis. A multilocular cyst of the 
was removed and a large quantity of ascitic 
drained from the peritoneal cavity. The left 
found to be replaced by a large multilocular « 
measured 12 by 9 by 8 centimeters. The larges 
tained hemorrhagic material adherent to its 
other cysts were smaller, and minute honeyco 
made up a large part of the mass. Sections | 
numerous areas of the mass showed groups 0! 
sized alveoli lined with flat or cuboidal epit! 
typical of thyroid tissue (Fig. 5). Masses of 
made up the walls of the larger cysts. All wer 
rather deeply staining colloid. Many areas ¢ 
pearance of fetal thyroid tissue whereas ot! 
definitely hyperplastic. A fairly large irregu 
polygonal cells with deeply stained nuclei surt 
penetrated by blood filled spaces, was present 
tion (Fig. 6). Here and there was a suggestio! 
arrangement. These cells were suggestive of | 
structure, but this possibility cannot be prove 


Although this patient had an acd 
goiter, and a large amount of thyroid ti 
ovary, many areas of which showed e\ 
hyperplasia, clinical evidence of hyper! 


For this reason, 
One ma\ 


was not displayed. 
rates were not determined. 


cium 


vere 
‘Ss of 
r, it 
sent, 
Ous 
f the 
led, 
roid 
yurse 


clinic 
ide of 
tebra 
yper 
y was 
lumn 
Ot re 
ory of 
hyroid 
ms of 
imbar 
rkedly 
d, and 
rut the 
mand 
etritis 
pelvis 


ed ad 


clinic 
id been 
dually 
ticed a 
vealed 
mor in 
{ ovary 
id was 
ry was 


t which 


st con 

Th 
d cysts 
n fron 
riously 
| cells 

cysts 
d with 


appt ar 
ass ( 
ed and 
ne sec 
Iveolar 
thyroid 


natous 
in the 
ices ol 
oidisn 
l abolit 
culate 





MASSON AND MUELLER: 


Typical thyroid structure in ovarian tumor. 
Hyperplasia is clearly shown in the papillary projections 
of columnar epithelium into the acinar spaces. Case 4. 


concerning the occurrence of cells similar to 
parathyroid cells, but there is no means of proving 
the identity of this mass of tissue. We have found 
reference to a similar type of tumor in the 
literature. Moench found masses of cells which 
closely resembled parathyroid cells in a tumor of 
thyroid tissue of the ovary. This case is included 
because of the nature of the tumor and _ the 
ascites without clinical hyperthyroidism, in spite 
of definite hyperplasia of the thyroid epithelium 
in some areas. 

Case 5. A woman, aged 38 years, first came to the clinic 
February 9, 1931. She had begun to have “ heart trouble” 
in the autumn of 1930. In December she noted a swelling 
of the neck which increased rapidly. Later her voice 
changed and she had diffculty in talking. Dyspnoca and 
occasionally stridor, dysphagia, weakness, nervousness, 
and loss of weight were among her complaints. 

The patient appeared to be mentally dazed, stimulated, 
and very weak. The pulse rate was 132 beats each minute; 
the blood pressure in millimeters of mercury was 140 
systolic and 70 diastolic. The basal metabolic rate was 
+82. The thyroid gland was enlarged bilaterally, with 
bruit over all poles. Pelvic examination revealed a 3 to 4 
months’ pregnancy. She was hospitalized but remained 
restless and irrational in spite of all treatment until Feb 
ruary 15, when she became quiet and mentally more clear. 
sasal metabolic rate March 5 was +47. She was allowed 
to return home with instructions to take compound solu 
tion of iodine. 

The patient returned April 14 with a basal metabolic 
rate of +72 per cent. Two injections of hot water were 
given into the thyroid gland, and April 24 the superior 
thyroid vessels on both sides were divided and ligated. 
Recovery was uneventful. 

lhe patient returned October 19. She had had a prema- 
ture delivery at home May 16, without complications. Her 
general condition had improved somewhat although weight 
continued to decrease. The thyroid gland was still large. 
The basal metabolic rate was +65 per cent; the blood pres- 
‘ure Was 160 systolic and 88 diastolic. The pulse rate was 
120. Octoher 27, the right lobe of the thyroid gland was 
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Fig. 6. 
tissue. 


Case 4. 


Mass of polygonal! cells resembling parathyroid 
The grayish spaces are filled with erythrecytes. 


resected. The pathologist reported a few small, hamor- 
rhagic, fibrous, cystic, degenerating, colloid and fetal 
adenomata in a hypertrophic, parenchymatous gland. 
October 27, the patient’s heart was fibrillating rapidly and 
she was irrational and coughing continuously. Pneumonia 
developed in the base of the left lung October 30, and death 
occurred 2 days later. 

At postmortem examination, in addition to a large left 
lobe of the thyroid gland which still remained (weight 159 
grams) and rather marked atrophy of the liver both grossly 
and microscopically, a rounded nodule was found buried 
in the right ovary. This measured 6 millimeters in diam- 
eter, was dark red on its cut surface with a fibrous capsule 
surrounding it (Fig. 7). The ovary appeared otherwise 
normal except for numerous cortical cysts. The left ovary 
also contained numerous small cysts, but no similar nodules. 
Microscopic study of the nodule from the right ovary re 
vealed a tumor made up of typical adult thyroid tissue con 
taining a thin colloid substance. At one edge of the nodule, 
definite evidences of hyperplasia were noted (Fig. 8). A 
fibrous capsule surrounded the nodule on all sides, cutting 
it off completely from the surrounding ovarian stroma. One 
small group of cells at the periphery adjacent to the capsule 
showed an atypical structure and remained unidentified, 
although the cells were suggestive of embryonic ependymal 
cells. The remainder of the thyroid gland (left lobe) was 
typical of the tissue under iodine treatment. The colloid 
was pale and few evidences of hyperplasia remained. 

This case of frank hyperthyroidism is presented 
because of the small nodule of thyroid tissue in the 
right ovary. In this case, there is no doubt that 
the hyperthyroidism was due to hyperplasia of the 
thyroid gland itself. The interesting feature is the 
fact that the small nodule of thyroid tissue in the 
ovary also presented evidences of hyperplasia. 
The ovarian nodule showed more evidences of 
hyperplasia than the original portions removed 
from the thyroid gland. An additional interesting 
point is the small size (6 millimeters) of the nodule. 

Case 6. A woman, aged 43 years, presented herself at 
the clinic July 15, 1924, because of nervousness and short 





SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 7. Right ovary and tube. The ovary has been split 
longitudinally and laid open. To the left on the cut surface 
may be seen a dark rounded mass, which grossly and micro- 


scopically resembles thyroid tissue. Case 5. 


ness of breath which had been present for several years. 
She also complained of tachycardia and palpitation, and 
had noticed slight tremor of the hands. There had been no 
increased sweating; she felt chilly rather than warm. 

On examination the patient appeared to be stimulated. 
The pulse rate was 100 beats each minute. Multiple 
adenomata of the thyroid gland, enlarged myomatous 
uterus and a tumor about 7 centimeters in diameter 
in the position of the right ovary were found. It was de- 
cided that hyperthyroidism was not present and the meta- 
bolic rate was not determined. Exploration of the pelvis 
was advised, to be followed in several weeks by thyroid- 
ectomy. 

At operation a degenerating myoma of the uterus and a 
cystic tumor of the right ovary were found, and removed. 
Pathological examination showed the right ovary to be re- 
placed by a cystic mass measuring 8 by 7 centimeters and 
having a thick wall and a fatty, semisolid content without 
hair. Several small nodules were scattered over the inner 
surface of the cyst. These on cut surface were honey- 
combed with tiny cystic spaces filled with colloid material. 
Microscopic sections disclosed a thick, fibrous walled cyst 
lined by columnar epithelium in some areas, and broken 
up into irregular masses which were covered with columnar 
and cuboidal epithelium. The nodules mentioned were 
made up of thyroid-like acini filled with colloid. Marked 
hyperplasia of the acinar epithelium was seen in irregular 
areas. The cells were cuboidal or columnar with large, 
centrally placed nuclei and the acini in these areas were 
closely crowded together and small. Infiltration of the 
interstitial tissues was not seen and few mitotic figures were 
present. 

Symptoms of nervousness, palpitation and 
tachycardia suggested hyperthyroidism in this 
case, but this was not substantiated by the entire 
clinical picture. The patient did not remain for 
the thyroidectomy, and was never heard from 
subsequently, so we do not know if the symptoms 
improved. The interesting feature of this case is 
the presence of very marked hyperplasia of the 
thyroid tissue in the ovary. The greater part of 


Fig. 8. Thyroid nodule (Fig. 7). Epithelial hyp plasia 
in some of the larger acini, and ovarian stroma with) ollicu 
lar cysts at the upper border of the section may | - seen 
Case 5. . 


the tumor was made up of typical ovaria 
adenoma with nodules of the hyperplastic | \:vroid 
tissue scattered throughout. It seems })ossible 
that slight hyperthyroidism existed. Phot: :nicro- 
graphs of this tumor are not presented bec:\use o/ 
the poor fixation of the tissues. 


CYst- 


GENERAL COMMENT 


Although many of the cases reported in the 
literature are definitely not cases of hyperthy- 
roidism, there is present nevertheless, a po'ential- 
ity for excess secretion of thyroid tissue. |}ut just 
as large adenomatous goiters may not product 
symptoms of hyperthyroidism, so a mass ol 
thyroid tissue in the ovary may be preseiit with- 
out causing hyperthyroidism. The iodine content 
of these tumors has been determined «)iantita 
tively by Meyer, King, and Norris and ot }:ers and 
it has been suggested that an appreciable imount 
of iodine speaks for functional activit of the 
tissue. Outerbridge determined the pre-cnce oi 
iodine qualitatively by Jones’ differentia! taining 
method. Although iodine has been found in other 
organs such as muscles, suprarenal gla: 's, thy- 
mus and spleen, it is said by Crotti to |) presen! 
in the thyroid gland in larger quantitie than in 
any other organ except the parathyroi: gland: 
The iodine content of the thyroid gla: | varies 
with the age of the patient, and also ith th 
iodine content of the diet. Ordtmann — timaté 
the iodine content of the thyroid gla at 4j 
proximately o.1 per cent. 

The iodine content of three of the tun 
series was determined. The large tumo 
contained 0.105 per cent of iodine, d 
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mor in Case 4 contained o.o1r per cent of 
dry weight, and that in Case 3 contained 
rer cent, dry weight. The tissues had been 

formalin solution and it is probable that a 
rable proportion of the iodine had been 
ed by the solution. An appreciable amount 
ie was found in the three tumors examined, 
in the case of the large tumor in Case 1. 
itient had had mild hyperthyroidism, and 
ssible that the iodine she received accounts 

greater concentration of iodine in the 
tumor. In Cases 3 and 4, iodine had not been 
given. The thyroid tissue in the tumor in Case 3 
contained the least amount of iodine and also the 
least hyperplasia of the epithelium. 

The question of malignant change in these 
tumors has been of interest to the clinician and 
surgeon. Certain observers believe that tumors 
consisting entirely of thyroid tissue are all 
potentially malignant because they have over- 
grown all other tissue elements. From the cases 
reported in the literature as well as from our own 
cases, there seems to be little evidence of malig- 
nancy. It is Ewing’s belief that some solid 
carcinomata of the ovary may be derivatives of 
teratoid thyroid tissue. Certainly, the majority 
of cases are neither clinically nor pathologically 
malignant. In Case 2, removal of the tumor 
afforded complete relief of all symptoms, and 
ascites did not return. In Case 1, which later 
came to necropsy, there was no evidence of 
metastasis from the tumor, death having been due 
to diffuse venous thrombosis of the portal system 
and elsewhere. Similarly in many cases from the 
literature the patients recovered completely after 
removal of the tumor. However, a few definitely 
malignant cases have been reported by Katsurada, 
Norris, Proescher and Roddy, Polano, and others. 
Ulesko-Stroganowa reported the only bilateral 
tumor of thyroid tissue of the ovaries on record. 
Although histological evidences of malignancy 
were not present, she believed that the bilaterality 
of the tumor was evidence of metastasis from one 
ovary to the other. 

The not infrequent occurrence of ascites with 
these tumors has been of clinical interest although 
‘pparently of no prognostic significance. In 
Cases 2 and 4 the ascites showed no tenden-y to 
recur after operation, whereas in Case 1, although 
the rapidly accumulating fluid was at first thought 
lo be evidence of malignancy, it could not be 
lound at operation. This was later confirmed at 
necropsy. In Case 6, in which there was marked 
evidences of hyperplasia, ascites was not present. 
F tank has observed ascites in about 50 per cent of 
these tumors, and cases without ascites have been 
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reported since he made this observation; his 
figure, therefore, seems far too high. Warren 
stated that 7.9 per cent of ovarian cystomata are 
associated with ascites, and it would seem that 
similar causes probably operate to produce ascites 
with ovarian tumors of various types and that 
therefore this figure (7.9 per cent) is a better 
estimate than 50 per cent. The presence of ascites 
is obviously not necessarily indicative of malig- 
nancy. 

SUMMARY 

Cases of ovarian tumor containing large 
amounts of thyroid tissue are presented. In one 
case the ovarian tumor contained nodules of hyper- 
plastic thyroid tissue. 

Tumors of thyroid tissue in the ovary are 
probably of the nature of teratomata. 

Since these tumors are of thyroid tissue, they 
are potential sources of thyroxin and in some 
cases seem to produce hyperthyroidism. 

Three of the tumors were analyzed for iodine 
and an appreciable amount was found. 

Hyperplasia of the thyroid epithelium, in vary- 
ing degrees iscommonly observed in these tumors. 

Malignant changes were not observed in the 
tumors reported in this series. 

Ascites is not infrequently an accompaniment 
of these tumors. 


AND CONCLUSIONS 
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(LITHOPEDION ) 


PREGNANCY 


QOKE BLAND, M.D., F.A.C.S., LEOPOLD GOLDSTEIN, M.D., ann WILLIAM W. BOLTON, M.D., 
PHILADELPHIA 
From the Department of Obstetrics, Jefferson Medical College Hospital 


4 LCIFIED fetuses or lithopedions have 
( wen recognized for centuries and have been 

“ reported from time to time in the liter- 
ature. The earliest cases on record, according 
to Dorland, are those of Venetiss, 1595, Albosius, 
isg7, ind Densingeus, 16061. In 1881, Kuech- 
enmeisier collected 45 cases of various forms of 
jetal calcification recorded during the 200 year 
period antedating 1880. 

Lithopedions have occasionally been discovered 
during the performance of operations for various 
pelvic neoplasms and they are sometimes discov- 
ered accidentally at autopsy. In many instances, 
it has been observed, that patients have success- 
iully passed through one or more full term 
pregnancies, with birth of healthy children, 
without the extrinsic gestation giving rise to 
ditheulty. 

In exceptional instances, the presence of an 
extra-uterine fetal mass is discovered during the 
course of a normal intra-uterine gestation, as in 
the case recently reported by Balaban, and as in 


the case presented in this paper. 
In many of the cases recorded, the ectopic 
pregnancy has antedated the intra-uterine im- 


pregnation by many years. As in the case 
history herewith presented, patients are ofttimes 
entirely unaware of any abnormal abdominal 
condition, the extra-uterine fetus not causing the 
mildest discomfort. 

Since the publication of Kuechenmeister’s ex- 
haustive monograph on lithopedions, a long list 
ol cases of this rather extraordinary condition 
has been recorded in the literature. 

Masson and Simon, in 1928, assembled and 
published a summarization of the cases recorded 
irom 1582 to 1926. This comprised in the ag- 
gregate 174 cases. To this number they added 
the records of nine lithopedions observed in the 
Mayo Clinic during a period of 24 years, from 

j03 to 1926, inclusive. The addition of these 
cases make a grand total up to 1926, of 183. 

In a perusal of the literature since that date, we 
ound the records of 13 additional cases (Table I). 
These Were not reported by the writers already 
mentioned, nor had they been referred to sub- 
equently as a collection. These cases with the 
vie herein described make an aggregate of 197. 


Here it may be of interest to mention that in 
1906, one of us (Bland) reported a case of a 
mummified fetus which was carried by the patient 
for a period of 15 years. The structure was re- 
moved through an abdominal incision. Dissection 
of the mass after extirpation disclosed that it had 
probably reached the eighth month of develop- 
ment. During the 15 years, the patient has 
passed successfully through three full term 
pregnancies. 


TYPES OF LITHOPEDIONS 


Kuechenmeister developed a hypothesis in an 
effort to explain the formation of calcified fetuses 
and classified the different types of this anomaly 
according to the degree and location of the 
process as follows: 

1. Lithokelyphos. In this type, calcification and 
fatty degeneration occur in the exudative lymph 
surrounding the fetal membranes and in the 
membranes themselves. As a result a stone-like 
capsule is formed about the fetus, while the fetus 
itself may undergo slight or massive degenerative 
changes. 

2. Lithokelyphopedion. This is a form in which 
the fetus becomes adherent to the sac, with both 
the fetus and sac showing widespread infiltration 
with lime salts. Kuechenmeister believed that 
this variety resulted when the amniotic fluid es- 
caped or was absorbed, with the membranes 
themselves becoming tightly wrapped around the 
fetus. 

3. Litho pedion (stone child or lithotecnon). This 
includes in general all types of calcified fetuses, 
although the term refers especially to the form in 
which the fetus itself undergoes organization and 
massive calcification. A true lithopedion forms 
when the fetus escapes unattached into the 
peritoneal cavity with or without the enveloping 
membranes. 

Depending on the duration of the gestation 
outside of the uterus, various changes inevitably 
take place in the fetal structures. Chemical 
alteration, such as saponification, and a drying 
process, mummification, frequently occur. After 
a time, lime salts are deposited in the fetal tissues 
or in the membranes, with the result that stone- 
like masses are finally produced. With these 
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THIRTEEN 
THE 


CASE: 
LITERA 


TABLE I.—SUMMARY OF 
LITHOPEDION REPORTED IN 


OF 
URE 


Fig. 1. Roentgenogram of abdomen showing skeleton 
of viable fetus in the left side and lithopedion in the right 
side. 
phenomena present, a fetus is designated a 
lithopedion. 

It has been demonstrated that when mummi- 
fication of an extra-uterine fetus occurs, no trace 
of the placenta or placental tissue can be found. 
Mummification results from the absorption of 
fluids, whereupon the remaining soft parts are 
converted into hard, parchment-like material. 


COMPOUND INTRA-UTERINE AND EXTRA-UTERINE 
PREGNANCY 


The synchronous occurrence of an intra-uterine 
pregnancy with an ectopic lithopedion is not often 


encountered. An advanced extra-uterine gesta- 
tion is usually discovered and surgically removed 
before lithopedion formation or calcification takes 
place. Occasionally an advanced gestation out- 
side of the uterus becomes either mummified or 
calcified. Under such circumstances, the patient 
may become impregnated once or repeatedly and 
be delivered normally at term. During this time 
the old extra-uterine pregnancy may escape de- 
tection. On the other hand, it may be discovered 
during the course of an intra-uterine pregnancy. 
The designation of compound pregnancy de- 
scribes this combination of affairs, namely, an 
intra-uterine gestation associated with a long 


Author | 
|} report 


1. Saenger 1925 


}. Abernathy 


5. Balaban 


6. Butler 


1930 


8. Watters 


9. Goodwin 


IQ3l 


tr. Grimm 


12. Villarreal 


13. Sante and 
Emmert 


standing mummified or 
abdominal cavity. 


COMBINED INTRA-UTERINE 


At this point it is of interest to me 
not infrequently an intra-uterine gest 
mences almost synchronously 
The first case of combi 
uterine and extra-uterine pregnancy, 
to Novak, was recorded by Duverne 


uterine one. 


Date of 


1931 


Features of case 


| Patient 57 years old with carc 


| 


fundus; lithopedion behind ute: 
ably of 32 years’ duration 
origin in tubal abortion 


Lithopedion found at autopsy o 
old woman, who had had 
uterine pregnancy 40 years pr: 


Intra uterine preg snancy comp! 
lithopedion remaining after 
labor 3 years previously 


Details not obtained 


Patient 31 years old had litho; 
8 years, during which time s! 
normal pregnancies Lithop 
covered by X-ray examinat 
course of another pregnan 
terminated normally. Oper 
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Fig. 2. Photograph of lithopedion. The mass weighed 
2 pounds and ro ounces and measured 15 centimeters in 
length, 1o centimeters in width, and 7.5 centimeters in 
depth. 


Neugebauer in two exhaustive contributions 
collected 244 cases of combined intra-uterine and 
extra-uterine gestation occurring in a period of 
more than 200 years (1708 to 1913). Novak 
found 32 additional cases of combined pregnancy 
of this type in the literature from 1913 to 1926. 
With the 2 cases which he personally observed, 
the total reaches 278. In 1927, Bermann reported 
a pregnancy of 5% months complicated by extra- 
uterine gestation and dermoid cyst, which brings 
the total to 279 cases. 


\ CASE OF ADVANCED INTRA-UTERINE PREGNANCY 
ASSOCIATED WITH ECTOPIC GESTATION OF 
LONG STANDING 


_Q.S., colored, age 25 years, registered at the prenatal 
clinic of the Jefferson Medical College Hospital, on Novem- 
ber 13, 1931. Her general health had always been good. 
She gave no history of previous operations. The menstrual 
epoch commenced at the age of 15; the cycle was of the 
28 day type and was always normal. The last normal 
period occurred in the “middle” of May, 1931. 

rhe patient had had two full term normal pregnancies, 
and the children were recorded as being 11 and 13 years of 
age respectively. There was no history of missed periods 
or abortions. She felt well throughout the period of 
“estation and did not manifest symptoms of any kind. 

Examination in the antenatal clinic revealed a fairly 
well developed colored woman exhibiting all the physical 
‘igns of pregnancy. The abdomen was enlarged to the 
‘ize of a 742 months gestation. In the right side of the 


abdomen, on a level with the umbilicus, a large mass, the 
‘We Ol a grapefruit, was felt. The tumor was not tender 
ind on palpation it imparted a crackling sensation. The 
mass seemed to be external to the enlarged uterus and 
separate trom it. 
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Fig. 3. Roentgenogram of lithopedion after its removal. 


The patient was admitted to the maternity ward for 
radiologic examination and further study. 

Laboratory findings: Wassermann and Kahn tests 
were negative. The blood count showed red blood cells, 
3,750,000; white blood cells, 8,000; hemoglobin, 70 per cent. 
Urinalysis was negative, except for 30 to 40 white blood 
cells, per low power field. 

Roentgenological findings: Pyelography was included 
in the roentgen examination because of the presence of 
many leucocytes in the urine. Radiographic examination 
disclosed that the right renal pelvis and calyces filled 
normally with sodium iodide and that structurally the 
kidney was normal. The skeletal outlines of two fetuses 
could readily be made out. The fetus occupying the left 
side of the abdomen was viable, whereas the one on the 
right side showed overlapping of the cranial bones and 
apparently had been dead for some time. The head of the 
living fetus was directed toward the maternal pelvis, the 
back to the left of the maternal spine and anteriorly 
(L.O.A.). There was no evidence of disproportion between 
this fetus and the maternal pelvis. The fetus in the right 
half of the abdomen was encapsulated and much smaller 
than the viable one (Fig. 1). 

The ureteral catheter was deviated slightly to the right 
in the pelvis, due to the presence of the fetal head. It 
passed up the ureter between the non-viable fetus and 
the viable one. 

The plates of the skull of the non-viable fetus showed 
extreme overlapping, indicating that it probably had died 
at least several months previously. On palpation over the 
right half of the abdomen, there was an area of crepitation 
coinciding with the skull of the dead feius. The crepita- 
tion seemed to be associated with the motion of the fetus 
on palpation. 

The non-viable fetus was believed to be extra-uterine 
because the outline of the shadow of the uterus could be 
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seen, while that of the fetus fell to the right of it. There 
seemed to be considerable calcification of the membrane 
around the fetus. 

From the radiographic findings the following diagnosis 
was made: intra-uterine pregnancy (L.O.A.);  extra- 
uterine pregnancy with dead fetus (lithopedion). 

Treatment: On December 3, 1931, a laparotomy was 


performed under general anesthesia. An encapsulated 
tumor, about the size of a grapefruit (lig. 2), which sprang 
from the right tube and was bound down to the cecum, 
was found. It was removed together with the tube and 
ovary. On the third day following the operation, after a 
short, easy labor, the patient delivered a stillborn, pre 
mature fetus spontaneously. Convalescence was entirely 
uneventful, the abdominal incision healing by primary 
union. Patient discharged in good condition December 23 

Description of lithopedion: The hard irregular mass 
Fig. 2), weighing 2 pounds and 10 ounces, measures 
1s centimeters in length, 10 centimeters in width, and 
7.5 centimeters in depth. It is completely enveloped by a 
thick, gray, fibrous capsule to which a small ovary is 
attached. In several areas the skeletal structure can be 
distinctly palpated and the forms of the extremities are 
easily discernible through the sac. The hard, fibrous sac 
enclosing the fetus was probably formed from the amniotic 
membranes which had become infiltrated with lime salts. 

A crackling sensation is imparted by the mass to the 
fingers and especially by the bony plates of the skull. 
When the indurated capsule was incised, decomposing 
bones and tissue protruded. Several small bones had 
undergone such decomposition that they dropped out 
when the capsule was incised 

From the appearance of the bones, it would appear that 
the fetus had reached 7 or 8 months’ development before 
death had taken place. As the specimen was not dissected, 
it is impossible to state the character of preservation of 
the innermost contents. 

Figure 3 is roentgenogram of lithopedion after removal. 

The case of lithopedion described herewith 
illustrates the importance of careful routine ante- 
natal examination. Only by such procedure is 
it possible to minimize the danger of inadvertently 
overlooking abnormal conditions which ordinarily 
do not give rise to special subjective symptoms. 
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ERIES of 27 cases of melanoblastoma of 
ihe skin was reported a short time ago! at 
which time one was disappointingly im- 
press with the failure of our existing methods of 
treats cnt. The treatment of these melanotic 
growts by the popular use of the “electric 
need). ’ disclosed several facts which led to this 
study. In the series studied, those cases treated 
by elec irocoagulation showed a too per cent re- 
currence at the site of the primary, with early 
regional and generalized metastasis in the ma- 
jority of cases. The untreated melanoblastoma 
progressed less rapidly to local and general metas- 
tasis than those electrocoagulated. The average 
time for the appearance of regional metastasis in 
the cases so treated was 5'/; months and 1114 
months for generalized metastasis. 

The term melanoma, which specifies the char- 
acter of the tumor cell containing a_ variable 
amount of an iron-free pigment, melanin, will be 
used in an endeavor to show no partiality as to 
the connective tissue, epithelial or endothelial 
origin of these growths. 

The malignant melanoma has its origin as a 
rule from the naevus cells of pigmented warts and 
moles. The benign melanoma or pigmented 
nevus consists essentially of a localized area of 
pigmented basal cells, with the presence of so 
called “naevus” cells arranged in groups or col- 
umns in the upper corium. 

In the study of this problem the following ob- 
servations were made permitting of possible 
explanation of the facts and presenting an appli- 
cation to the entire field of electrosurgery of 
malignancy. 

A more complete understanding of the changes 
laking place may be possible if a review of the 
mode of metastasis of the malignant melanoblas- 
oma is made. The lymphatics of the skin are 
collected from very fine capillaries in the epider- 
nis in lymphatic trunks in the fascial planes, 
which eventually terminate in the regional lymph 
nodes. It has been shown by Campbell de Mor- 
gan and later by Handley that the growth of 
inelanoblastoma occurs first along the lymphatics. 
igure 1 demonstrates the mechanical permeation 
Of the lymphatics in the corium, £; and in the 


» lascial plexus, C; the spread of the tumor cells 


‘curring along the line of least resistance. Hand- 
«y, alter extensive investigation, has described 
J. Michig 
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three zones surrounding the primary lesion. Far- 
thest from the lesion in the fascial lymphatic 
plexus only (Zone I) with no invasion of the sur- 
rounding tissues are found the tumor cells entirely 
within the walls of the lymphatic vessels, C. 
Within this zone is an area of inflammatory reac- 
tion (Zone II) with perilymphatic leucocytosis 
and fibrosis due to rupture of distended lym- 
phatics of the fascial plexus with melanotic tumor 
cells with a retrograde permeation of the subepi- 
thelial tributary lymphatics toward the skin, £ 
and invasion of the fascia and muscles. Nearest 
the primary growth is a zone (Zone III) in which 
all of the permeated lymphatics have become 
strangulated by the perilymphatic fibrosis inci- 
dent to the inflammatory reaction set up by the 
presence of the tumor cell and, as a result, the 
lymphatics have entirely disappeared, thus leav- 
ing only isolated large nodules of malignant cells 
(//-J), increasing in size and invading the neigh- 
boring vessels, both veins and arteries. That 
blood vessel dissemination occurs secondarily to 
lymphatic permeation is thus clearly shown. It 
is seen that the process is entirely mechanical, the 
tumor cells spreading most widely in the larger, 
deeper lymphatics and invading the corium and 
epidermis only after the inflammatory process set 
up by their presence has been sufficient to fibrose 
and choke the deeper lymphatics. 

A group of benign skin lesions was carefully se- 
lected in studying the changes taking place in the 
skin and subcutaneous tissues on electrocoagula- 
tion in the hope that while dealing with a benign 
lesion, sufficient changes might be safely ob- 
served and application made to the malignant 
lesions. 

A group of senile keratotic lesions were treated 
with the electric desiccating needle. In this series 
so treated, many of the lesions were surrounded 
by dilated venules which extended from the lesion 
for several centimeters in normal tissue. It was 
in this particular group that the observations 
were made. Definite changes, visible to the naked 
eye took place. On application of the desiccating 
or coagulating needle to the central portion of the 
lesion, globules and bubbles appeared in the 
deeper portions and at the periphery. As the 
process proceeded, a venule at the periphery 
would suddenly dilate to twice its normal size and 
blanch free from blood, beginning at the proximal 
end nearest the lesion and extending to its most 
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Fig. 1. A, Epidermis with primary melanoma G; B, 
corium with blood vessels / and superficial lymphatics £; 
C, fascial lymphatic trunk; D, muscle. Zone I is furthest 
from the primary lesion, the melanotic cells are entirely 
within fascial plexus C. Zone Il—fewer melanotic cells are 
present within fascial plexus; perilymphatic leucocytosis / 
and fibrosis of lymphatics; permeation of superficial lym 
phatics £ toward epidermis in corium and in muscle. 
Zone III is nearest the primary lesion. There is complete 
fibrosis of the fascial lymphatic plexus; invasion of vessels 
J with melanotic cells; groups of melanotic nodules H free 
in corium and muscle 


distal part. This same phenomenon could be 
made to occur in each of the peripheral, visible 
venules by continuing the coagulation. In several 
instances the escaping globules of tissue steam or 
gas would suddenly fill the venule and express the 
blood to its distal end, only to dilate the vessel to 
still greater size as the coagulation continued. 
Figures 2 and 3 illustrate the appearance of the 
lesion and dilated venules surrounding, both be- 
fore and following electrocoagulation. Thus was 
demonstrated the mechanical passage of tissue 
gases, generated by electrocoagulation, into the 
visible venules surrounding the lesion. 

That such a phenomenon occurs not only in the 
visible venules but also in the deeper vessels and 
lymphatics can hardly be denied. The applica- 
tion of this observation to the use of the electric 
needle in the treatment not only of malignant 
melanoma but to malignancy in general thus be- 
comes appalling. 

With the peculiar lymphatic metastasis here- 
tofore described and so ably demonstrated by 
Handley; the mechanical passage of the tumor 
cells along the line of least lymphatic resistance 
and secondarily by direct extension into the blood 
stream; the result of electrocoagulation can be 
readily appreciated. The tissue gas bubbles gen- 
erated during the process, which are forced under 
apparent pressure into the surrounding lymphat- 
ics and vessels, carry before them the unstable 
malignant cells; which without this assistance are 
already passing widely along the lymphatics, and 
thus force the invasion to even greater dimensions. 

In referring to Figure 1 in which the three zones 
surrounding the skin lesion are demonstrated, it 
is seen that the malignant cells are farthest re- 
moved from the primary lesion in the fascial lym- 
phatic trunk C. Actually to state the actual 
dimensions of Zones I, II, and III and with any 
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Fig. 2. Senile keratotic skin lesion with sur 
visible dilated venules. 


degree of certainty determine the definit« 
of progress in the fascial plexus of Zone 
possible because of the varying grades o! 
nancy, duration, and treatment. 

In reviewing the cases treated by electr 


lation, one is confronted with a large nun 


which the skin lesion itself has been at 
In another group the electric needle has fi 
passed through apparently healthy tissue a 
ing distances from the primary lesion, con 
encircling the lesion before its actual coag 
The explanation of the second procedur 
to seal off the lymphatics before attack 
primary. In both groups the recurrence 
per cent. 

An explanation of the same degree of re« 
in the group in which the lesion is first con 
encircled through apparently healthy | 
now possible of explanation. Although | 
ess has been carried through apparently 
tissue on the basis of being wide of visib!: 
fical lesion the malignant cells are prese! 
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malignant cells present to an even wider : 
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Fig Senile keratotic lesion seen in Figure 2 following 
electrocoagulation, demonstrating the dilatation of the 
venules by tissue steam. 


anoma which are known to be malignant. That 
a sufficiently large group of benign melanoma of 
the skin exist which show malignant change fol- 
lowing treatment with the electric needle is not 
denied, although the difficulties arising in deter- 
mining the actual percentage is wellnigh impos- 
sible. Of the 27 cases in this series, the mole was 
present in 21. In a previous paper the writer 
endeavored to show that moles, birthmarks, and 
warts of congenital origin may remain benign and 
unnoticed for years only to undergo malignant 


changes later, thus presupposing an exciting fac- 
tor. Undoubtedly, this factor in the majority of 


cases arises as chronic irritation. Some writers 
regard the melanin pigment in the light of a 
chemical irritant which may first produce an ab- 
normal epidermal cell proliferation. Borst and 
others hold that it is set free in the tissue spaces 
and initiates a malignant proliferation in the 
endothelial and connective tissue cells. That the 
presence of a congenital nevus or birth mark is 
hot essential in the production of a malignant 
melanoma is evidenced by the reported cases of 
the development of malignant melanoma arising 
in the puncture wounds, e.g., from a thorn in the 
loot, especially in the races of the upper Nile. 
(he writer reported a case of malignant melanoma 
arising in the puncture wound on the leg of a 
paper hanger as a result of pricking the leg with 
the points of his scissors carried at the side. 
Handley explains this as being due to the trau- 
matic implantation into the subcutaneous tissue 
“la group of dermal connective tissue cells; of 
actual or potential chromatophores. 

It seems reasonable to conclude that the im- 
)roper coagulation of benign skin lesions with the 
“ectric needle acts not only as an acute irritant 
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Fig. 4. A, Site of electrocoagulation by encircling pri 
mary growth; 4, subfascial lymphatics containing no 
tumor cells; C, fascial lymphatic containing tumor cells in 
Zone I; D, fascial lymphatics dilated with tissue gas from 
electrocoagulation; /, tumor cells forced beyond Zone ILI 
by pressure of tissue gas in fascial lymphatics. 


in stimulating cells to malignant change, but also 
sets free the abundant melanin present in the 
tissue spaces where it acts as a chemical irritant, 
according to Borst, and traumatically implants 
into the subcutaneous tissue the actual chromato- 
phores, according to Handley, thus causing ma- 
lignant change. 

Until some future time, when a better method 
of treatment for this most malignant of diseases 
is advanced, surgical excision, with due respect 
to the anatomical disposition of the lymphatics 
and thorough knowledge of the spread of the 
neoplastic cells, should remain the procedure of 
choice. A wide circular or elliptical incision 
should be made through healthy tissue far re- 
moved from the primary growth. The surround- 
ing skin should be elevated or undercut as far as 
possible and the subcutaneous fat and fascia in- 
cised at the extreme base of the undercut skin in 
a circular manner down to the underlying muscle. 
The entire mass of primary growth, subcutaneous 
fat and fascia, with a thin portion of underlying 
muscle, is then removed by a sharp dissection. 
Greater assurance is then obtained by removing 
the gland draining area in the same aforedescribed 
fashion. 

SUMMARY 

t. The cases of malignant melanoma in a series 
of 27 cases treated with the electric needle showed 
a 100 per cent recurrence. 

2. Electrocoagulation of a group of senile 
keratotic lesions demonstrated the escape of “ tis- 
sue gas’”’ into the peripheral visible venules under 
pressure. 
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3. An application of this discovery to elec- 
trocoagulation of malignant melanoma renders 
plausible the explanation of high recurrence on 
the basis of the mechanical forcing of unstable 
malignant cells more widely into the tissues by 
pressure exerted in the lymphatics and vessels by 
generated ‘tissue gas.” 

4. Preliminary encircling of the primary 
growth with the electric needle through appar- 
ently healthy tissue is unsound as the fascial 
lymphatics wide of the primary lesion may be 
filled with tumor cells, the same phenomenon of 
generated “tissue gas’’ pressure occurring here 
with similar results. 

5. Inefficient treatment of benign skin lesions, 
especially the benign melanoma with the electric 
needle, may initiate malignant change by acting 
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as an irritant or by the implantation of 
chromatophores into the subcutaneous tis 
6. Surgical excision of these lesions wi 
cial reference to the anatomy and mode oi 
tasis, remains the procedure of choice. 


BIBLIOGRAPHY 


Acton. Indian J. M. Research, 1922, ix, 464. 

Bropers and MacCarty. Surg., Gynec. & Ol] 
Xxiii, 28. 

Corey and HaGnet. Ann. Surg., 1916, lxiv, 20¢ 

Cox and SLOAN. Melanoma. J. Am. M. Ass., 1: 
2021. 

HOLLAND. Malignant melanoma vulva. J. Obst 
1908, xiv, 309. 

HANDLEY. Pathology of melanotic growths. La: 
927, 996. 

PRINGLE. Operation in melanotic tumors of ski 
M. J., 1908, xxiii, 496. 


XXXii 
ryNe 
1Q07 


Edinb 











il 








IRVING: FIGURE-OF-EIGHT 





\ (ONTINUOUS 
PERITONEAL 


FREDERICK C. IRVING, M.D 


THEN closing the uterine wound in 
\\ cwsarean section practically all operators 
use first a continuous stitch which unites 
the innermost fibers of the muscularis and avoids 
the mucosa. This suture line is shown in Figure tr. 
The closure of the remainder of the uterine wall 
so as to secure accurate coaptation and hemo- 
stasis without constriction of tissue has always 
heen a problem. The difficulty is increased when 
the uterine wall is unusually thick. I have in the 
past employed for this purpose one or more layers 
of interrupted single, or of continuous or single 
figure-ol-eight sutures according to the nature of 
the case. It has been found, however, that none of 
these methods was ideal, or that none would pro- 
duce even approximately the desired effect in 
every case. To overcome these objections I have 
of late been using a continuous figure-of-eight 
suture which seems to solve the difficulty in a 
satisfactory manner. It unites at the same time 
the middle portion of the muscularis and the 
superficial muscle fibers along with the serosa and 
secures good approximation and hemostasis. Be- 
cause of the length of the suture, which makes for 
elasticity, and the absence of knots except at the 
two ends, there is no constriction of tissue. 





Fig. 1. Fi 


gy. 2 
Be 2. 


Sutureline; Fig. 2. Detail of suture. 
Taking last superficial stitch. 


SUTURE 


FIGURE-OF-EIGHT 
APPROXIMATION 











IN CASSAREAN SECTION 


SUTURE FOR MUSCULAR 
IN CASAREAN SECTION 


AND 


., F.A.C.S., Boston, MASSACHUSETTS 


While designed primarily for the classical 
cesarean section it may be used equally well in 
closing a vertical incision in the lower segment. 
In the latter case one begins at the lower angle of 
the wound where the uterine wall is thin with an 
over and over stitch which is continued upward 
until the thicker portion is reached, when the 
figure-of-eight is begun. 

Three-quarters of a length of chromic catgut is 
threaded on a round pointed curved needle, but 
is not tied in or rethreaded. Beginning at one 
angle of the wound the suture is passed through 
the intermediate zone of the muscularis on either 
side and tied, thus anchoring the stitch. The 
needle is then reversed in the needle holder and 
passed from within the wound outward on one 
side through the superficial muscularis and peri- 
toneum. Still keeping the needle reversed the 
suture is passed through the peritoneum and 
superficial muscularis of the opposite side into the 
wound. As the stitch is tightened, it closes the 
peritoneum and buries the first knot. The needle 
is then placed in the usual position in the needle 
holder. Bites are taken in the deeper portions of 
the muscularis as before, the needle is again re- 
versed and the outer portion of the wound united 


Fig. 3. Fig. 4. 


Fig. 4. The suture has been cut, the end dropped _into 
the wound, and final knot buried. 
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as described (Fig. 2). These maneuvers are con- 
tinued until the last deep stitch has been taken 
and the final superficial loop is about to be placed. 
At this point as the needle is passed from within 
outward the assistant grasps the free end of cat- 
gut and draws it taut. The needle is then passed 
from without inward, making the last superficial 
stitch one of double suture material (Fig. 3). The 


BRANCHIAL AND 


THYROGLOSSAL 
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suture is now tied and cut and its end fal] 


the wound, leaving the final knot also 
(Fig. 4). 


Although I have seen no reference 
method of suture it is possible that it ha 


used and described before. Should that 


case, I would gladly surrender priority to : 


who wishes to claim it. 


DUCT CYSTS AND FISTUI 


IN CHILDREN 


CONRAD J. BAUMGARTNER, M.D., Los ANGELES, CALIFORNIA 


From the Childrens Hospital, Los Angeles 


HE clinical picture of branchial and thyro- 
glossal duct cysts and fistulas is frequently 
unrecognized. Particularly is this true in 
children when the cysts and fistulas are so often 
mistaken for abscesses or broken-down lymph 
glands, and are repeatedly incised and drained 
without effecting a cure. Although many are not 
manifest until later years, probably the greater 
majority of branchial and thyroglossal duct fis- 
tulas and cysts that do occur in children are not 
properly treated until adult life. 
EMBRYOLOGY 

Noteworthy studies of the embryology of the 
branchial apparatus have been made by Rathke, 
His, Born, and others. Undoubtedly the greatest 
single contribution is that of Wenglowski, who, 
in 1912, published a monograph in which he gave 
the findings of detailed study of serial sections of 
a large number of human embryos beginning with 
2 millimeters and ending with 49 millimeters. I 
shall first briefly outline the embryology accord- 
ing to Wenglowski and then deal with the clinical] 
side of the subjects. 

During the second week of embryonic life, cer- 
tain changes take place in the fetal foregut (Fig. 
1): From the interior lateral walls of entoderm, 
five outpouchings or diverticula appear. These 
are called pharyngeal pouches. Simultaneously 
the external ectoderm becomes indented over the 
corresponding pharyngeal pouches. These are the 
branchial or outer pharyngeal grooves. As the 
small grooves approach the pouches, the meso- 
derm is pushed aside so that for a time ectoderm 
and entoderm come into contact. The contacting 
areas are the closing membranes which in gill- 
bearing animals disappear forming the gill clefts, 


opening from the pharynx to the exterio 
perforation, of course, does not normally « 
birds and mammals. 

The grooves and pouches thus forme: 
rate a series of rounded bars of mesoder: 
has been pushed aside by them. These ar: 
branchial or visceral arches, of which the: 
all meeting ventrally in the midline of t! 
In each arch there is developed a carti 
bar consisting of a right and left half, an: 
bar also is the anlage of one of the primiti 
arches. 

The first arch is called the mandibu 
and from it are developed the lower lip, | 
dible, the muscles of mastication, and th 
part of the tongue. Its cartilaginous |) 
the incus, malleus, and a portion of the n 

The second is the hyoid arch. It gives 
the structures of the upper part of the ne« 
its cartilage are developed the styloid 
stylohyoid ligament, and lesser cornu of | 
bone. The first two arches grow mor 
than the remainder so that the latter fo. 
telescoped, the first two arches leavir 
depression, the cervical sinus. (Wi 
claims that the third arch telescopes t« 
sinus.) The ventral ends of the seco: 
with those of the third arch, assist in fo! 
the body of the hyoid bone and the pos! 
of the tongue. The third arch assists | 
mation of the sides of the neck and it 
gives origin to the greater cornu of the h 
fourth and fifth arches also assist in fo 
sides of the neck, while the ventral ») 
their cartilages unite to form the thyroi 
The sixth arch gives origin to the cric: 
noid, and tracheal cartilage. 
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i on the first external indentation, the first 
brar vial groove, arise portions of the auricle and 
exte il acoustic meatus, while of the second, 
thir. and fourth grooves, no traces persist. 

Fy). n the first internal outpouching, first bran- 
chia) »ouch, are formed the auditory tube and 
tym) nic cavity, the tympanic membrane arising 
direc’ v from the closing membrane between the 
first sid second arch. In the second pouch lies the 
anlave of the tonsil. Wenglowski demonstrated 
that {rom the third pouch on either side, a small 
duct, the thymic duct, descends into the medi- 
astinum to form the thymus. This duct passes in 
the general direction of the sternomastoid mus- 
cle, laterally to the thyroid, and is lined with squa- 
mous epithelium surrounded by lymphocytes. He 
likewise demonstrated remnants of this tubule in 
adult necropsy dissections. From the fourth 
pouch a comparatively short tubule passes on 
either side in a somewhat medial direction to form 
the lateral lobes of the thyroid. The parathyroids 
likewise originate in this pouch. The fifth pouch 
gives origin to the ultimo branchial bodies, which, 
although enveloped by thyroid tissue, leave no 
identity in the human adult. 

During the third week a rounded swelling or 
bud appears on the ventral side of the foregut just 
behind the first arch. This is the tuberculum 
impar which, along with two similar swellings 
appearing laterally, form the anlage of the buccal 
part of the tongue. A V shaped swelling arising 
somewhat posteriorly is called the copula and is 
the anlage of the posterior part of the tongue. In 
the fourth week, a diverticulum descends between 
the tuberculum impar and copula, and passes as 
a tubular duct downward, anteriorly to the tra- 
chea, to form the middle lobe of the thyroid 
gland. The point of descent remains as a depres- 
sion at the base of the adult tongue which is 
known as the foramen cecum. The tubular struc- 
ture is the thyroglossal duct. It later atrophies 
and is obliterated but occasionally remains pat- 
ent, producing the congenital anomaly, thyro- 
glossal duct cyst or fistula. 


BRANCHIAL CYSTS AND FISTULAS 


_There are several theories regarding the evolu- 
lion of branchial cysts and fistulas. (1) That they 
are caused by a vestigial remains of the branchial 
grooves or pouches. (2) That they are a result of 
an embryonic perforation of the closing mem- 


branes (3) That they are a persistance of the 
cervical sinus formed by the telescoping of the 
rapidly growing first and second arches over the 
remaining arches. (4) That they are due to a 
femains of the thymic duct which descends from 
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Fig. 1. Schematic drawing showing development of 
branchial apparatus. /. J/., Mandibular arch. J//. //., 
Hyoid arch. ///,7V, V, Third, fourth, and fifth branchial 
arches. 1 B. P., 2 B. P., 3 B. P.,4 B.P., First, second, third 
and fourth branchial pouches. 7 B.G.R., 2 B. G. R., 3 
B.G.R., 4 B. G. R., First, second, third, and fourth bran 
chial grooves. 


the third pharyngeal pouch as demonstrated by 
Wenglowski in 1912. 

Clinical features. A distinction is frequently 
made between branchial cysts and fistulas and 
each spoken of as a distinct entity. It appears, 
however, that they are all simply a sinus tract 
which forms a cyst when the drainage is inade- 
quate or obliterated. The lining of both cysts and 
fistulas consists of squamous epithelium. sur- 
rounded by a cover of lymphoid tissue. 

According to E. Wyllys Andrews, there are five 
types of branchial cysts or fistulas: (1) complete 
branchial fistula with internal and external open- 
ing; (2) incomplete external fistula, no internal 
opening; (3) incomplete internal fistula, no ex- 
ternal opening; (4) branchial cysts, no internal or 
external opening; (5) branchial dermoid. 

The surgical records of the Childrens Hospital 
shew only 4 cases of branchial cysts and fistulas. 
This is, however, not a true index of the incidence 
of this anomaly. In 1929 Hyndman and Light 
reviewed a series of go cysts and fistulas. In their 
series the average age of onset was 17 years and 
the condition was noticed at birth in only 21 per 
cent, and only 11 occurred before the age of 11 
years, which is the age limit of admission at the 
Childrens Hospital. The ages of these 4 children 
were 2, 2, 3, and g years, respectively. There were 
2 each girls and boys. The sides of the neck in- 
volved were likewise equally represented. The 
age of onset of these children was, at birth, at 2 
months, at 18 months, and at 7 years. In the 
cases reviewed by Hyndman and Light, 53 oc- 
curred in females and 47 in males, and of the 28 
cysts, 35.5 per cent were on the right side and 
64.5 per cent on the left, while of the 62 fistulas, 
51.8 per cent were on the right, 31.4 per cent on 
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Fig. 2, left. Branchial cyst which developed after infec- 
tion of a fistulous tract. 


the left, and 16.8 per cent were bilateral. Multiple 
openings occurring on 1 side are, indeed, rare. 
There is but one reported by Virchow in 186r. 
Familial tendency is likewise not the rule, but 
again scattered cases have been reported. In 
Virchow’s report of 1861, there is the occurrence 
in a mother and 8 children, and 2 other cases of 
family tendency, and in the 1929 study of Hynd- 
man and Light, they reported cases in which 
the mother and 3 of her 5 children presented 
fistulas. 

Clinically a branchial cyst usually manifests 
itself simply as a uniform, painless, nontrans- 
lucent, semifixed, fluctuant tumor, which is never 
tender except from pressure or secondary infec- 
tion (Fig. 2). Ordinarily its presence does not 
cause the child any particular discomfort. There 
have, however, been reports of serious trouble 
caused by pressure on neighboring structures, par- 
ticularly difficulty in breathing or swallowing. 
Thomson, of England, reported a branchial cyst 
which produced hoarseness and was accompanied 
by a fixed vocal cord. When the swelling was at 
its height, there was dysphagia and cough with 
complete misery of his patient. At exploration, 
the cyst was found attached to the larynx and 
passed to the lateral wall of the pharynx. The 
symptoms completely subsided after excision of 
the cyst. A branchial cyst has a uniformly char- 
acteristic position along the anterior border of the 
sternomastoid and extends under it to the deeper 
structures of the neck. The size depends upon the 
amount of drainage or secretion present and may 
vary from a centimeter in diameter to almost fill- 
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Fig. 3. Branchial fistula, showing small openi: 
left side at about the middle third of the stern: 


ing the entire side of the neck. The avera 


however, is about that of a walnut. 

The clinical picture of branchial fistula 
of a sinus which periodically drains a mi 
thin milky material 
with a cyst, depending upon adequacy o 


age. The fistula is also not prone to gi 
serious trouble in the average case except | 


discharge is annoying to both parent and 
and the fistulous tract often stops draina 
time with the production of a cyst whic 
periodically empties itself. 

Not infrequently, however, repeated se 
infections do take place with an occasiona! 
cellutitis of the neck. Also some very agg! 
conditions have been observed: A case } 
by Louis Carp in 1926 is that of a boy 
of age, who, with a branchial fistula gave « 
of an unproductive cough of 2 years’ 
which was unsuccessfully treated by tonsi! 
and medical measures. At exploration a! 
plete fistulous tract was found adheren 
vagus nerve. Excision of the tract broug! 
relief of all symptoms which were, as th: 
stated, quite surely due to vagal irritati 
known that probing or pinching a tract 
duced vagal symptoms such as cough, pal; 
intermittent pulse, hoarseness, pallor, an: 
ing. I have had occasion to operate « 
months old child whose mother said the | 
had asthmatic attacks whenever the 
tract stopped draining and became 
This appeared to be undoubtedly a case s 
that reported by Carp. Furthermore, at « 
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‘t nerve fiber was found attached to the 
tending deep to the carotid sheath, appar- 
iding to the vagus nerve. The child has, 
. had several mild attacks since and has 
ind sensitive to milk. 

stulous opening may be situated at any 
level «© the neck but is constantly and without 
yariat)n just anterior to the sternomastoid mus- 
cle (Fiv. 3). There is sometimes an area of pig- 
mentation about the opening, and occasionally a 
thicker d bit of tissue may be felt which contains 
abit of cartilage and is called the cervical auricle. 
lhe fistulous tract almost invariably runs upward 
and backward beneath the anterior portion of the 
sternomastoid muscle. It passes over the carotid 
sheath to the midportion of the posterior belly of 
the digastric muscle whence it arches medially be- 
hind the stvlopharyngeus muscle to the tonsillar 
jossa. By tugging at the skin over the opening 
one can often feel the cord-like structure extend- 
ing under the sternomastoid. 

Bearing in mind the close relationship that ex- 
ists between the anatomy and histology of bran- 
chial fistulas and the embryology of the thymic 
duct, one must readily agree with Wenglowski 
that the origin of this condition must be attrib- 
uted to vestigial remains of the thymic duct. 
Contradicting this theory some authors argue, 
that one occasionally sees a fistulous opening in 
the region of the ear, which is above the level of 


a dist 
tract, 
ently 

howe \ 
been | 


The 


the third pouch. These are probably either sec- 
ondary to infection or in most cases are rudimen- 
lary external ear canals from the first groove. 
With the typical clinical picture, a diagnosis is 
usually comparatively easy. As a further aid in 


diagnosis, Hamilton Bailey, in 1922, demon- 
strated the presence of cholesterol crystals on 
microscopic examination of aspirated content in 
some cases. Wangensteen gives a further aid to 
(lifferential diagnosis by X-ray examination, sug- 
gesting aspiration through a needle and _ injec- 
tion of a medium opaque to the X-ray (Fig. 4). 
Differential diagnosis must be made from in- 
‘lammatory and tuberculous adenitis, hygroma, 
thyroglossal duct, haamangioma, and lipoma. 

Inflammatory adenitis is often bilateral and 
iumerous glands are involved. They are tender 
ind the offending focus usually can be found in 
“re throats, tonsils, and teeth. Tuberculous 
sands may be more readily confused with cyst 
and fistula, but they are firm and tender, and 
other glands usually are involved and_ often 
matted together in a group. The discharge from 
ie fistula in broken down glands is purulent 
\ hile in branchial fistula it is clear mucoid or 
nilky and may contain cholesterol crystals. 
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Fig. 4. Branchial fistula, lipiodol injection, showing 
characteristic extension beneath sternomastoid to middle 
portion of the posterior belly of the digastric muscle, where 
it arches medially to the tonsillar fossa. 


Cystic hygroma is translucent, occurs most fre- 
quently in the supraclavicular area, is often lobu- 
lated, and may grow to enormous proportions ex- 
tending up into the face in front of the ear. 

The thyroglossal duct occurs invariably in the 
midline and moves up on swallowing. 

Hemangiomata decrease in size on pressure 
and have the typical discoloration. 

Lipomata are lobulated, soft, and non-fluc- 
tuatory. 

TREATMENT 

Frequent incision and drainage is often the lot 
of these children before the condition is recog- 
nized and properly treated. Two of our 4 chil- 
dren had incision and drainage without benefit be- 
fore entering hospital. Only complete surgical re- 
moval under general anesthesia will effect a cure. 

The extent of the sinus tract should be roughly 
determined before operation by injection of an 
opaque medium and X-ray (Fig. 4). Visualiza- 
tion of the tract may be facilitated by a simple 
method described by R. J. McNeill Love. A 
horse hair or dermal pursestring suture is placed 
about the fistulous opening and drawn taut to 
shut off secretion. In a few days the tract be- 
comes distended and identification is then com- 
paratively easy. 

The injection of methyl] blue as ordinarily car- 
ried out, is usually a messy job. As the tract is 
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Fig. 5. Excision of branchial fistula, showing armamen- 
tarium and method of massaging methyl blue into the 
tract. 


opened somewhere in the course of dissection, the 
dye spills, stains all the surrounding tissue, and 


all identification is lost. I have, however, found 
methyl blue to be a distinct aid when used in the 
following manner (Fig. 5): 

The end of an ordinary hypodermic needle is 
broken and rounded off, the caliber of the needle 
depending upon the size of the fistulous opening. 
The direction of the tract is determined with a 
probe and the methy] blue then injected with the 
use of the blunted needle. Too great a pressure 
may rupture the tract and defeat the purpose of 
the injection. At the same time the fingers of the 
left hand gently massage the neck to and fro in 
the direction of the tract. Thus the epithelium in 
even the minutest diameter of the tubule may be 
reached and stained. Using the same syringe and 
needle we then gently but thoroughly wash out 
the methyl] blue with water or saline, alternately 


massaging outwardly until the return is only 
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Sinus tract 


Fig. 6. Excision of branchial fistula, showing 
finger pushing outward in the region of the tons 
as dissection is carried to the pharynx. 


faintly stained. In this manner the < 
lining remains stained and if the tract 
vertently opened during the dissection, 1 
of the neighboring structures will take p 

A small probe is again inserted and th: 
made through skin and platysma alon; 
terior border of the sternomastoid and s 
ing the fistulous opening. The platys: 
flected laterally on both sides, and the si! 
sected to the pharynx in its entirety. 1 
may be dealt with by several methods a 
described by Herbert Willy Meyer. 
method of von Hackerer a probe is passe 
the lumen of the duct, into the pharynx 
a suture the stump is attached to the | 
inverted into the mouth cavity and ther: 
cut. By the method of Koenig a prob 
into the pharynx a short distance fron 
which is then sutured and pulled with 
into the pharynx, thus re-implanting 
method of von Hackerer appears mos 
for several reasons; there is not the po 
hemorrhage from passage of the pro! 
not the danger of opening of fresh a\ 
fection from the mouth, and chiefly it 
with the entire tract. Minute tub 
however, be rather difficult to invert. 

I have found that dissection of the 
be carried to the pharynx by simply 
assistant place a finger in the tor 
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Fig. 7, left. Thyroglossal cyst occurring at the level of 
the hyoid bone. 


(Fig. 6). By having him push outward, the stump 
is cored out until it approaches the finger of the 
assistant when it is severed and touched with 
tincture of iodine. A small split tube is inserted 
ior drainage for 24 hours and closure made in the 
usual manner. 


THYROGLOSSAL DUCT 


The development of thyroglossal duct cysts 
and fistulas is definitely established as being the 
result of a failure of the embryonic thryoglossal 
duct to become obliterated. 

Clinical features. The condition is more com- 
mon than branchial cysts and fistulas. At the 
Childrens Hospital there were 11 children who 
came to surgery for thyroglossal duct excision. Of 
these 6 were boys and 5 were girls. One was a 
negro boy, 2 were Mexican, 1 Italian, and the 
others of American families. The ages ranged 
Irom 2 to 11 years of age. In 1925, Klingenstein 
and Colp received 42 cases of thyroglossal ducts 
and in their series 31 were males and ri females. 
I'wenty-one occurred in the first decade, to in 
the second, 7 in the third, and so on. The oldest 
age at which the lesion was discovered was 35 
years, the youngest, of course, at birth of which 
these were 5. In the Childrens Hospital series the 
onset at Hirth occurred in two instances. In the 
remainder, the age of onset was at 6 months, 18 
months, », 3, 3, 6, 8, 9, and rr years, respectively. 
Adequacy of drainage decides whether a cyst or 
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Fig. 8. Thyroglossal duct fistula, showing characteristic 
midline opening. 


fistula is formed. In the series of Colp and Kling- 
enstein, there were 13 cysts, 20 fistulas, and a com- 
bination in 9 cases. In this series 3 were simple 
cysts, only 1 a simple sinus, and the remainder 
were fistulas which were associated with cystic 
formation, 

The cyst may appear at any level from the 
foramen cecum to the suprasternal notch, and 
the corresponding fistula may make its exit any- 
where from the chin at the floor of the mouth to 
the suprasternal notch. It is rarely, however, 
that it appears above the hyoid. The majority of 
fistulas open below the hyoid and considerably 
higher than the suprasternal notch. All are in- 
variably in the midline and may vary in size from 
a pea to a lemon (Fig. 7). 

The clinical picture of the cyst is that of a pain- 
less, soft, fluctuatory, semifixed mass occurring 
in the midline of the neck and moving up on swal- 
lowing. With a fistulous opening there is either a 
continuous or intermittent drainage of a clear or 
milky solution (Fig. 8). Troublesome symptoms 
such as a choking sensation, difficulty in swallow- 
ing, and obstructive dyspnoea are rare, but sec- 
ondary infection either ascending from the ex- 
ternal opening or descending from the foramen 
cecum, is fairly common. With infection, the 
process usually remains localized and discharges 
through the sinus opening, although occasionally 
a severe cellulitis of the neck develops. All too 
frequently the simple non-infected cyst is mistaken 
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Fig. 9. Excision of thyroglossal duct fistula. The platys 
ma muscle has been reflected and dissection carried to the 
hyoid bone. 


for an abscess, and consequently a history of 
repeated incision and drainage without cure is 
obtained. Two of our children had thus been 
treated, in one of which, a later attempt at re- 
moval had been undertaken, and in 2 other 
children, removal had been previously attempted 
but the operation had been without success in 
affecting a cure. 

The sinus tract may pass over, through, or be- 
neath the hyoid to the base of the tongue. The 
larger tract may be felt as a distinct tubule lying 
over the trachea and moving on swallowing. The 


Fig. 11. Excision of thyroglossal duct fistula. The mid 
portion of the hyoid bone has been removed. From this 
point the tract is cored out in the direction of the foramen 
cecum, which is at about a 45 degree angle, with the pa 
tient in the goiter position. Dissection is carried up to a 
point where the finger at the foramen cecum can be iden 
tified (Sistrunk). 
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Fig. 10. Excision of thyroglossal duct fistula. ‘I 
portion of the hyoid bone is being removed with } 
ceps according to the method of Sistrunk. 


lining consists of squamous epithelium surr: 
by lymphoid tissue. 

Differential diagnosis must be made 
ranula, adenitis, pyramidal lobe of the t/ 
and the branchial cleft anomalies. 

Ranula of the sublingual gland occurs 
anterior part of the floor of the mouth and 
seen as a bluish cyst under the floor at the a 
part of the tongue and does not move 0: 
lowing. 

Adenitis, either single or tuberculous, oc: 
in the midline of the neck, is rare indeed 
associated with other tender glands. Mo 
on swallowing does not take place. 

A pyramidal lobe is attached to the 
near the isthmus. It is practically never « 
unless it is associated with a goiter 
does not fluctuate. 


TREATMENT 

As in branchial cysts and fistulas, « 
excision under general anesthesia is the o 
The fistulous tract should be stained acc: 
the method described in treatment of |! 
tracts. 

W. E. Sistrunk has described a high 
factory method of removal and his is t 
nique I shall here describe. 

A horizontal incision about 1% inch« 
made through skin and platysma and s 
ing the sinus opening. The flaps are ref 
the dissection of the tract carried to t 
bone (Fig. g). The sinus may pass over, 
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veath the hyoid bone to the foramen caecum 
base of the tongue. Beyond the hyoid the 
irequently assumes minute proportions. ‘To 
ite further removal, a section of the mid- 
n of the hyoid is removed with bone cutting 
s (Fig. 10). An imaginary line is pictured 
he hyoid to the middle of the base of the 
This is about at a 45 degree angle with 
tient in a goiter position on the operating 
Dissection is carried further in the exact 
on of the foramen cecum. To orient him- 


vid to aid the dissection, the surgeon places 


md sterile glove and sleeve over the left 
The index finger is placed in the mouth of 


the patient at the foramen cecum and pushed out 
toward the hyoid bone. At the same time the 
fistulous tract is cored out to the base of the 


tongue (Fig. 11). 


A split tube drain is inserted, 


the cut ends of the hyoid approximated. The 
platysma is then sutured with interrupted plain 
No. oo catgut and the skin closed in the usual 
manner. 
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REACTIONS AFTER INTRAVENOUS 


INFUSIONS 


A FurtrHer Report ON THEIR ELIMINATION! 


N a previous report, the causative factors of 
reactions after intravenous infusions and the 
theoretical elimination of these reactions were 

discussed. Since that time Perkins has summar- 
ized the more recent literature and has discussed 
the subject in a very thorough way. It is the 
purpose of this contribution to discuss our prac- 
tical experience in applying the principles de- 
veloped in our previous report. 

When beginning a study of intravenous solu- 
tions, an evident lack of organization and method 
of preparing solutions was evident in our hospital. 
Solutions were prepared in individual dressing 
rooms from bottles of commercial distilled water, 
many of which had been standing unused for 
months. Glassware was merely rinsed, and a 
commercial and impure glucose was used in the 
preparation of the solutions. The majority of 


glucose used came from ampuls of 50 per cent 
glucose from various manufacturers, being diluted 
with saline solution prepared in the hospital. Solu- 
tions of uncertain age were used, oftentimes a 
month old, due to the fact that flasks were labeled 
only on the initiative of the individual dressing 


room nurse. Needles were often rusty—tubing 
was prepared by boiling in a water sterilizer con- 
taining from 10 to 40 grains of bicarbonate in 3 
gallons of water. From the standpoint of our 
later experiences it seems queer that an infusion 
could ever have been given under these circum- 
stances without an accompanying reaction. Later 
a Barnstead single still was used, the water being 
distributed in bottles and again kept in dressing 
rooms for various intervals. This naturally gave 
no improvement. 

When our new distillation apparatus was in- 
stalled the first measure applied to correct all 
these evils was to install a central supply room, 
all solutions being prepared by one individual 
and delivered to wards and floors as requested. 
Later we found that even the shifting personnel 
of student nurses would not suffice because of 
interference with the work by other duties, and a 
graduate nurse was put in charge of all solutions. 
It is also advisable where possible to have all 
equipment for the administration of intravenous 
fluids taken care of in one central supply room, 
but this change we have not been able to effect 
here. 
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To apply the theories developed in our « 
work we applied first to the Barnstead Sti 
Sterilizer Company to design for us a suitab 
tillation apparatus. The still designed by 
is of the continuous distillation type with 
zontal condensor. Multiple baffle plates 
placed in the upper portion of the still 
smaller set in the vertical portion of 3 inc! 
to the condensor. This system forces the 
to turn many angles, striking against nu: 
plates, thus losing its spray. In addition t: 
deconcentrator tube as described by Severi: 
was attached. This consists of a 14 inch 
pipe introduced through the bottom of t! 
and attached to the waste pipe by a val 
with an air vent. The tube rises verticall, 
center of the reservoir about one-third 
height. The level of water is kept about 
inch above the open end of the tube. W!} 
valve is open the surface of the water is con 
in motion toward its center, which grea 
minishes the formation of spray. Increas: 
centration at the surface, which is anoth 
of spray formation, is also prevented by th 
Other satisfactory distilling sets were 
market, especially the double and triple 
tion outfits with baffle systems, and a 
these might be slightly more satisfacto: 
were more expensive and did not promi: 
much more effective in removing pyrog: 
terial. In the use of this apparatus we so 
it necessary to observe four rules: 

1. To distill slowly: this prevents « 
foaming. 

2. To distill for 15 minutes into wa 
acts to clean out accumulated products. 

3. To deconcentrate with sufficient 

4. To clean entire apparatus regula: 

6 months, removing boiler scale and nit 
products. 

Failure to observe any of these rule 
sulted in reactions. 

Since theoretically immediate 
should prevent formation of further py: 
water was first distilled into a steriliza 
equipped with cooling coils. As soon « 
cient amount of water was distilled it 
lized and allowed to remain in the ta 
hours, except as used. We could demo: 
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icterial growth in this water, yet after a 

use reactions began to occur and we 
‘he tank walls covered by a_ nitrogen 
ng material. Repeated cleansing failed 
, this tank clean and it was therefore 
ied. A 5 gallon glass tank was employed, 
: developed the same difficulty, so that 
is since been distilled into glass graduates 
mediately made up into solution. We 
hat ina warm room a delay of sterilization 
ittle as 4 hours could generate enough 
‘ic material to produce reactions. 

The source of contamination and the point of 
trouble can easily be located by applying the 
permanganate test described by Carter to water 
ineach stage of production. The test as described 
can be further simplified by using 10 cubic centi- 
meters of water for the test and titrating this 
against two hundredth normal potassium _per- 
manganate in a clean test tube, heating the water 
to boiling at intervals. If more than 1 cubic 
centimeter of permanganate is reduced the water 
is dangerous and if 5 cubic centimeters is reduced 
reactions are almost sure to occur. We have 
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found this a very valuable test in locating the 
source of trouble when reactions occur. With the 
exception of a few instances when rules for dis- 
tillation were badly disregarded, the distilled 
water has never reduced 1 cubic centimeter of the 
permanganate solution in this test. Obviously if 


the freshly distilled water is free of contaminant 
and reactions occur, contamination source must 
beat some place during preparation of solution 
and by testing each stage the source can be located. 

The preparation of the solutions next received 
our attention. By using the test just described it 
was found that if glassware was merely rinsed or 
imperfectly washed pyrogen might accumulate in 
it by bacterial growth in small residues, even in 
the moisture lining flasks. Accordingly strict 
rules were developed for cleansing of all glass- 
ware. The flasks and graduates are first washed 
in tincture of green soap and hot water and rinsed 
in tap water. The standard cleaning solution of 
potassium bichromate and sulphuric acid is then 
used. The glassware is next rinsed four times with 
lap water and six times with freshly distilled 
water. It is then ready for use. If not used with- 
in 2 hours the entire procedure is repeated. 

The chemical ingredient of each solution is 
added to the graduate of distilled water, stirred 
till dissolved, and the resulting solution is then 
iiltered through a fine filter paper. Erlenmeyer 
llasks of « size twice the capacity of the solution 
—— are used to prevent splashing during 
autoclaving. 
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In previous times ampuls of 50 per cent glucose 
had been added to the salt solution or to distilled 
water to prepare the glucose solutions. This 
appeared to us unsatisfactory: fragments of glass 
from broken ampuls were constantly added to the 
intravenous solutions, with small amounts of 
alcohol used to sterilize the ampuls externally, 
and too, sterility seemed questionable. Moreover, 
each manufacturer claimed various advantages 
for his products and various staff members pre- 
ferred different brands of glucose. Mallinckrodt’s or 
Merck’sanhydrouschemically pure glucose, bought 
in 100 pound lots and made up in our own solutions 
has proved very satisfactory and has reduced the 
cost of glucose solutions about 60 per cent. 
Glucose has been prepared in 5 and to per cent 
concentration. Sodium chloride is used in the 
usual tablets supplied by various manufacturers. 
The most used solution has been 5 per cent glu- 
cose in normal saline. 

While seal with cork and paratiin seemed ideal 
from the point of view of permanency and com- 
pleteness, objections were raised by members of 
the hospital staff who insisted that solutions 
should be no more than 24 hours old. For this 
reason the conventional seal of gauze, cotton, and 
waxed paper has been used. As the use of fresh 
solutions has necessitated a great deal of waste, 
we have been gradually increasing the length of 
time solutions may stand after sterilization with- 
out producing detrimental results, and we hope 
soon to apply the cork and paraffin seal so that 
we may keep the solutions 30 days. We find that 
the longer solutions can be kept the less is the 
waste and the greater is the economy in labor. 

The speed of injections, temperature of solu- 
tion, and amounts administered still persist in 
many minds as causative factors in producing 
unfavorable reactions. 

Following the principles previously described, 
almost all of our solutions are given at room 
temperature. Continued venoclysis is given with- 
out heating save for running the tubing along the 
patient’s arm. We have never seen untoward 
effects of too cold solutions. Speed of injection 
has no effect on producing pyrogenic reactions 
as far as we can determine, with the exception of 
the fact that fewer reactions occur with the use 
of venoclysis than in rapid intravenous injections. 
Pyrogenic reactions have, however, been ob- 
served repeatedly after hypodermoclysis, and cer- 
tainly administration by this method is suffi- 
ciently slow. 

The amount of solution administered may have 
a slight bearing. If 1,000 cubic centimeters of 
solution contains only sufficient pyrogen to cause 
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a reaction, one half that amount should not do so. 
On the other hand, with gross contamination, 
quantities as small as 50 to 100 cubic centimeters 
can give severe reactions. 

In our previous work we were inclined to dis- 
believe any possible effect of rubber tubing in 
causing reactions despite the previous work of 
others. The grounds cited was the boiling of 
rubber with non-pyrogenic solutions and ad- 
ministration to dogs without reactions. This has 
been repeated recently with four varieties of new 
tubing, with the same result. Rubber tubing 
cannot be ruled out entirely on these grounds, 
however, since dogs are relatively insensible to 
reactions. One of our wards has been especially 
equipped with an intravenous tubing sold by 
Becton, Dickinson & Company. This tubing far 
excels ordinary tubing in durability, having 
withstood constant use for over 18 months with- 
out replacement. We have noted that although 
this ward used a great deal of intravenous fluid 
no reactions have occurred when this tubing was 
used. In many of the reactions recorded during 
the past year a history of new rubber tubing could 
be obtained. One particular instance presents 
some definite evidence that tubing may be an 
occasional causative factor. 

\ patient suffering from peritonitis after a ruptured 
appendix had received intravenous glucose and salt by 
venoclysis for 4 days without reaction. At this time the 
rubber tubing commenced to leak. The tubing was re- 
moved and a new set containing new rubber tubing was 
dropped into the same flask of solution previously in use 
and reconnected to the cannula in the vein. The patient 
received less than roo cubic centimeters when a violent 
reaction occurred. Here all factors were unchanged except 
tubing. 

Accordingly all our venoclysis sets and intra- 
venous sets have been equipped with special 
Becton, Dickinson & Company tubing and this 
is further prepared by the Stokes technique, 
namely, filling the tubing with 10 per cent sodium 
hydroxide for 12 to 24 hours, washing in running 
water for 2 hours and boiling in distilled water 
for 4 hour before using. Since this was done we 
have had but 3 reactions from some three thou- 
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sand liters of solution, 2 of which 
definitely traced to the necessity of cleanin 
still, and all of which were mild. Rubber 1 
offers another possible difficulty, howev: 
that it is frequently not sufficiently cleaned 
using a second time, and contamination 
tubing occurs. This is especially true if a 
transfusion had been previously given. S 
lous cleanliness and allowing waste of to 
centimeters of soiution through the needle 
insertion into the vein are safeguards of t] 
sibility. 
RESULTS 

Previous to the introduction of our 1 
tem, infusions were sparingly given, the « 
balancing always the beneficial effect aga 
dangers of reaction. The average consum 
intravenous solution was about 4o lii 
month, and reactions occurred in 30 per 
these. Since installation of the new syst 
sumption has gradually raised until at 
about 600 liters are used per month. Rk: 
have varied from 4 per cent to none in t| 
ous months as we encountered the difficu 
scribed. During the past 2 months o: 
reaction has occurred in 1,033 liters of ; 
used. During the last 3 months our 
supply room has taken over the makin 
sodium citrate solutions for transfusio 
even here we have noted a great decreas: 
number of posttransfusion reactions of p\ 
type. 

The constant rise in consumption of s 
indicates to us an increasing confidenc 
part of clinicians in the safety of solutir 
pared. A very occasional and mild react 
occurs, but because of the rarity of these 
it is extremely difficult to determine thei 
Perhaps individual susceptibility is the | 
tor, over which we naturally have no cor 
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BEER: POSTOPERATIVE SUPRAPUBIC FISTULA 


POSTOPERATIVE 


SUPRAPUBIC 


FISTULA 


ANALYSIS OF CAUSES 


EDWIN BEER, M.D., F.A.C.S., NEw York 


MONG the annoying and tantalizing com- 
r plications of suprapubic cystotomy, wheth- 
er done for obstruction of the neck of the 
bladder or tumor of the bladder, is persistent 
fistulization or delayed healing of the suprapubic 
bladder incision. At times, such incisions fail to 
heal and there is continuous urinary leakage; in 
other cases the wound opens and closes with 
intermittent urinary leakage. Fortunately, after 
a careful study and recognition of the underlying 
cause, most of these patients can be definitely 
cured, and in our experience that has usually been 
the end-result. On the other hand, many patients 
have come to us in whom repeated attempts have 
been made to close the bladder fistula without 
satisfactory results. 

During the last 20 odd years, it has been pos- 
sible in studying these cases to arrive at a pretty 
definite understanding as to the underlying causes 
of delayed closure and repeated re-opening of the 
suprapubic wound. The causes of this trouble 


seem to be local in the majority of cases, but in 
other cases, the trouble appears to be due to 
disease in the proximal part of the urinary tract, 


while in others the urinary tract distal to the 
bladder is the essential factor. 

Among the local causes of persistent fistula or 
recurring fistula of the bladder, the most common 
are connected with faulty technique of the opera- 
tion, whether it be a one step or a two step pros- 
tatectomy, or a resection of the bladder for neo- 
plasm. As a result either of poor operative tech- 
nique or of the patient’s vomiting and coughing 
alter operation, the bladder wall may prolapse 
between the rectus muscles, with the result that 
a mucous membrane channel is formed which 
prevents the bladder from closing. In some cases, 
the mucous membrane channel even grows out 
through the muscles and unites with the skin, 
making a mucocutaneous fistula. It has been 
claimed by some that in opening the bladder, 
unless the incision is made high up near the dome, 
listulization is liable to occur, but in our experi- 
ence, irrespective of the site of incision, whether 
high or low, fistulization seems no more likely to 
occur with the low incision, than with the high 
incision in the bladder wall. 

. Foreign bodies left behind in the bladder, either 
Stones or secondary growths, or even real foreign 


bodies, which become more or less encrusted with 
phosphatic material, are occasionally found to 
lead to protracted, slow closure of suprapubic 
wounds. Large diverticula of the bladder, which 
have been overlooked in the course of the opera- 
tion on the bladder whether for stone or prostatic 
enlargement, especially if infected, are very liable 
to lead to slow healing of the suprapubic wound 
and often prevent definitive closure. After the 
diverticulum is removed, just as in the other 
group after the foreign body is removed, the 
suprapubic wound closes kindly, much to the 
surprise of every one concerned. 

In addition to the conditions mentioned, small, 
contracted, fibrous bladders are very liable to lead 
to repeated fistulization of the cystotomy wound, 
and it is wise to avoid giving too good a prognosis 
in prostatic obstruction cases associated with 
contracted bladder, both as to the cure of the 
contracted bladder, and as to the relief of pros- 
tatic symptoms. Although one sees such cases 
completely relieved at times, in most instances 
the contracted bladder never dilates properly and 
as the patient’s capacity remains small, the fre- 
quency persists, and, unfortunately, in these 
cases, fistulization is liable to be a disagreeable 
complication. In addition to this type of bladder, 
a cystostomy in the presence of urinary tubercu- 
losis is practically always followed by fistulization, 
unless partial or complete exclusion of the tuber- 
culous focus in the upper tract takes place. 

Among the well recognized causes for fistuliza- 
tion of the bladder following cystotomy in the 
peripheral part of the urinary tract, are persistent 
obstruction at the neck of the bladder or in the 
urethra. Overlooked fibrous necks or overlooked 
prostatic adenoma masses are very liable to keep 
the suprapubic wound open, and naturally stric- 
tures in the urethra, stones in the urethra, or other 
disturbances in the peripheral urinary tract, pre- 
dispose to this disagreeable complication. These 
causes are rather well recognized, and following 
transurethral section of the neck of the bladder 
with the electric cutting current, or dilatation of 
the stricture at the neck or in the urethra, or 
removal of the stones, the suprapubic fistula 
usually closes and stays closed permanently after 
a brief use of an indwelling urethral catheter. In 
some rare cases, neurogenic disturbances may 
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possibly underlie the delayed closure. In these 
disharmonies between the detrusor and sphincter 
muscles, the peripheral obstruction seems the 
important factor and it is relieved by use of an 
indwelling urethral catheter. 

In the proximal part of the urinary tract, it is 
not generally appreciated that causes of continued 
and repeated opening of the bladder wound may 
be found. Infected calculous pyonephroses or 
infected hydronephroses, such as are occasionally 
seen after ureterovesical anastomoses, are not 
infrequent causes of persistent suprapubic fistula, 
and in our experience, after removal of such in- 
fected and infecting foci from the upper urinary 
tract, either by nephrectomy or by more con- 
servative means, it is surprising to see how fre- 
quently the suprapubic fistula will close. 

In this brief analysis of the various local, proxi- 
mal, and peripheral causes of persistent supra- 
pubic fistula, one must bear in mind that from the 
therapeutic standpoint our efforts must be of the 
simplest character while studying the case and 
deciding upon the cause of the trouble. Naturally, 
if indwelling catheter with cauterization of the 
sinus from without and cystoscopically, and occa- 
sional irrigations with silver nitrate solution of 
the bladder will lead to a closure of the fistula, it 
would be unwise to rush in and do a large second- 
ary operation to remove a diverticulum or to 
remove a kidney, even if it be the site of calculous 
disease or be an infected hydronephrosis following 
some procedure on the ureter. If, however, local 
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measures, such as have just been mentioned, {aij 
to effect a definite closure of the suprapubic fis- 
tula, it may be necessary to do something more 
radical, which may consist of excision of the fistula 
and inversion of the bladder in mucocutaneous 
fistula, or excision of the diverticulum in cases 
associated with infected diverticulum. In other 
cases, section of the contracted fibrous neck, etc., 
and again, in other cases, the removal! of the 
infected and infecting proximal segment, |idney 
and ureter, may be necessary before permanent 
closure of the fistula is obtained. 


SUMMARY 


Underlying causes of persistent and : 
suprapubic fistula following cystostomy. 
A. Local. 

1. Improper surgical technique and pa 
lapse of the bladder wall between th 
muscles. 

2. Stones, gauze sponges left in bladder 

3. Contracted bladders. 

4. Overlooked large, infected diverticuls 

5. Disharmony between the sphincter 
detrusor muscles. 

B. Peripheral. 

1. Unrelieved obstruction at the n 
bladder; fibrous necks, adenomata. 

2. Strictures, stones, etc., in the uretli 
C. Central. 

1. Infected stone kidneys, infected 
nephroses, and tuberculous kidneys. 


hydro- 





CORRESPONDENCE 


ETIOLOGY OF GASTRIC AND 
DUODENAL ULCER 


To the Editor: I would like to add my own results!” 
to the very interesting paper of Warren B. Matthews 
and Lester R. Dragstedt, in SURGERY, GYNECOLOGY 
AND OBSTETRICS, September 1932, p. 265. 

Experimenting on dogs I found that ulcers in the 
duodenum (with the symptomatology of duodenal 
ulcer) could be produced in dogs simply by tying the 


‘Jona. M. J. Australia, March 2, ror8; April ro, roto. 
?idem. An Experimental Study of Duodenal Ulcer. Melbourne, roro. 


main pancreatic duct. These ulcers 
firmed by microscopic and histological ex 
Melbourne, Australia. 7. 


JOHN B. MURPHY 

Material is being collected for an 
biography of Dr. John B. Murphy. If any reader ot 
this JourNAL has in his possession letters irom Dr. 
Murphy, knowledge of facts concerning |i's life, or 
any other data, it would be appreciated 1! they were 
sent to the Editors. All material will be returned 
promptly and the source credited. 
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CHRONIC ADHESIVE 
PERICARDITIS 


“\ROM the standpoint of pathology there 
Pine three chief conceptions as to chronic 
adhesive pericarditis. In one there are 
adhesions between the heart and pericardium 
and also between the pericardium and sur- 
rounding structures, especially the chest wall 
—mediastinopericarditis. In the second, the 
pericarditis is a constricting one, and, in the 
third, the adhesions are found between the 
outer layer of the pericardium and surround- 
ing structures, especially the pleura, without 
any involvement of the inner layer of the 
pericardial sac. This latter condition is com- 
mon in fibroid phthisis with pleuritis, and in 
tuberculosis confined chiefly to one lung and 
pleura thus causing moderate displacement 
of the heart toward the affected side. 

In pulmonary tuberculosis, the heart is 
usually small, either as a result of long rest, or 
because constricting pericarditis may be due 
to tuberculosis. This latter condition is rare, 
however, 

The symptoms should make differentiation 
possible. In the external type of adhesive 
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tuberculous pericarditis with or without dis- 
placement of the heart, even if the shadow is 
small, there should be no essential cardiac 
symptoms. In constricting pericarditis, the 
symptoms are striking: engorgement of the 
veins, chronic passive congestion, ascites, and 
anasarca, together with other symptoms char- 
acteristic of broken cardiac compensation. 
There is this difference however; the heart is 
not hypertrophied and dilated as it would be 
if valvular or myocardial disease were present. 

There is a widespread belief that sup- 
purative pericarditis, in those patients who 
survive operation, is apt to be followed by 
disabling pericardial adhesions. It is natural 
to assume that drainage of the pericardium 
is followed by adhesions between the parietal 
and visceral layers and the leaving of drain- 
age material in the pericardial sac should in- 
crease this likelihood. The writer has operated 
on eleven patients with suppurative peri- 
carditis, with six recoveries. The patients who 
recovered were children or young adults and 
all were followed for some time. One, the 
youngest, who was four years old at the time 
of operation, had a stormy early and late con- 
valescence; for four months there were ana- 
sarca and ascites, and the peritoneal cavity 
was tapped several times. For the last several 
years he has grown normally however, and 
there has been no clinical evidence of cardiac 
disability. One patient, a nurse in training, 
for about a year after operation, was short of 
breath on unusual exertion. She was without 
other signs, however, and is now without 
symptoms. Another, a six year old child, de- 
veloped a secondary walling off in the peri- 
cardial sac, high up and posterior, against 
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the left auricle, which required a second oper- 
ation. This pocket was located with the X-ray 
and the examining finger, introduced along 
the drain tract in the pericardium, encoun- 
tered fresh adhesions everywhere, and was 
thrust through the wall of solid exudate into 
the pocket of pus. In spite of this, the child, 
after a slow convalescence, was apparently 
well in six months and has since grown and 
behaved in a normal way. Two other patients 
were young adults and made good recoveries 
after a period of serious illness immediately 
following pericardiotomy. The last patient 
was operated on by a modified approach de- 
scribed elsewhere and made a more rapid re- 
covery than any of the others. It was be- 
lieved that better drainage was an important 
factor. He has been seen repeatedly and is 
not disabled. 

One would expect to find, after such oper- 
ations, extensive adhesions between the outer 
layer of the pericardium and the chest wall 
and pleura, where these structures form the 
boundaries of the “triangle of safety,” espe- 
cially if no attempt is made to fasten the edges 
of the incised pericardium to the subcutaneous 
tissues. If such adhesions do occur, the path- 
ological findings should closely resemble the 
condition found in the mediastinopericarditis, 
and the disability resulting would call for the 
procedure of Brauer. 

The pericardium follows the heart closely 
in its movements. It is easy to understand 
therefore that, if non-constricting adhesions 
occur between the two layers of the peri- 
cardium, no very great handicap may be 
imposed upon the heart action unless the 
outer layer of the pericardium is adherent to 
the surrounding structures, and, even then, 
limitation of motion may not be marked un- 
less the surrounding structures are unyield- 
ing. It is upon this assumption that the whole 
procedure of Brauer is based. 
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In my own experiences I have been sur- 
prised that pus escaping from the incision in 
the pericardium has not percolated into the 
middle mediastinum between the two pleure 
and the pericardium, or even into the pos- 
terior mediastinum, as the potential space 
between the two edges of the pleura just be- 
hind the sternum and in front of the peri- 
cardium (the ‘“‘triangle of safety’’) is con- 
tinuous with the middle and posterior medi- 
astinum unless shut off by adhesions between 
the pericardium and pleura. There has been 
very little evidence that such an extension of 
infection has occurred, and no patient has, 
as yet, presented any of the symptonis and 
signs associated with chronic adhesive medi- 
astinopericarditis. I am quite sure that the 
outer layer of the pericardium does become to 
some extent adherent to the structures sur- 
rounding it, but I have not observed any evi- 
dence that there are adhesions between the 
pericardium and the unyielding bony and 
cartilaginous chest wall. It is certain that 
some individuals with rheumatic pericarditis 
develop widespread and dense adhesions be- 
tween the heart and pericardium; between the 
pericardium and surrounding soft parts; and 
between these structures and the chest wall. 
Pericardiotomy with an open and discharging 
drain tract is bound to be followed by ex- 
tensive infection. Just why dense and wide- 
spread adhesions are apparently not present 
as a postoperative complication is not at all 
clear. 

One factor, however, may explain much. 
The patients who recovered had suppurative 
pericarditis uncomplicated by empyema and, 
in most instances, the infecting organism was 
the pneumococcus. In the peritoneum and in 
the meninges, the pneumococcus causes a Very 
fatal infection, but, in the pleura and in the 
pericardium, this infection is relatively less 
destructive of life. © ARTHUR M. SIIPLEY. 





EDITORIALS 


THE CHANGING TREND IN 
SURGICAL TECHNIQUE 


T is almost impossible for the busy worker 
in his generation to evaluate the changes 
that are constantly unfolding themselves 

before his vision. The more diversified these 
changes become, the greater is the difficulty 
of correct appraisal. It seems justifiable to 
remark that at no other time have changes in 
the social, economic, and scientific aspects of 
modern civilization progressed more rapidly 
than now. The practice of surgery shares 
equally in these changes. To many caught in 
the hurly-burly of active life it is impossible, 
and probably seems unnecessary, to stop and 
scan the progress that is being made, though 
it undoubtedly is wise to check up from time 
to time on the direction toward which general 
advances are being made and to emphasize 
the tendencies which seem to offer the greater 
progress. 

Occasionally, philosophical contributions 
to our surgical literature appear in which the 
author is courageous enough even to contem- 
plate the future, such as the delightful essay 
entitled “La Chirurgie de la Douleur” by 
René Leriche. Such a contribution must have 
for its inception a complete understanding of 
the actual state of practice in our time and 
represents a thoughtful attitude that in the 
long run is sure to exert a beneficial influence 
upon our field of work. 

Recently driven by an interest in the sur- 
gical literature of that great epoch between 
the advent of anesthesia and the discovery of 
bacteriology, I found myself plunged into 
that era of surgery in which great speed in 
operating was a dominant characteristic. 
This led to what I have chosen to call “abla- 
tion” surgery, Great” portions of the body 
were removed rapidly with the knife in order 
to get rid of a small diseased part. This speed 


963 


was partly a legacy from the time when anzs- 
thesia was unknown and when speed in operat- 
ing therefore diminished suffering. But it was 
also dictated by the fear of what might hap- 
pen were the patient kept too long asleep, a 
fear engendered by the spectre of “ether 
pneumonia”! Lastly, the speed represented 
the lack of a philosophical attitude toward 
the advent of anesthesia, without doubt one 
of the greatest gifts our profession has ever 
made toward the comfort of man. 

One of the chief tendencies in our modern 
development is the abolition of this attitude 
toward surgery. The enormous experience 
with modern anesthetics has given us great 
confidence in their safety and, in particular, 
the amount and duration of the anesthesia 
has been shown to play but a minor rdéle in 
postoperative complications. Speed, once a 
necessity and therefore fashionable and 
popular, has been shown to be not only a 
non-essential but a positive menace. Sur- 
gery, now rid of the specter of speed as a neces- 
sity, haslearned, in this country largely through 
the influence of Halsted and his pupils, a new, 
meticulous and gentle technique which consid- 
ers every cell as valuable unless diseased. 

To be sure, amputations are still necessary, 
but they are performed in modern clinics only 
after every effort has been made to save the 
limb as a whole. This change of attitude to- 
ward the removal of major parts of the body 
is emphasized in the very critical studies relat- 
ing to the possibility of restoring to a limb in 
which there is a damaged circulation sufficient 
blood supply to maintain the limb in a useful 
condition. The whole matter of sympathec- 
tomy in relation to impeded vascular chan- 
nels and the great development of methods 
for testing the circulation of a limb and its 
possible restoration is an example of this. 
Technical improvements not only have per- 
mitted us this philosophical change toward 
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disease in surgical conditions but have en- 
abled us to attack conditions heretofore too 
dangerous for operative intervention. Thus, 
the introduction of electrosurgery has enabled 
surgeons to attempt the removal of tumors 
such as those in the brain, heretofore for- 
bidden them. Whether the removal of such 
diseased parts is worth the price in suffering 
and economic loss, end-result studies of sur- 
vivals alone will tell. 

This tendency for the preservation of all 
structures not actually diseased is constantly 
brought before us in the ever increasing and 
intelligent use of radiation in relation to 
tumors. Experienced surgeons fully appre- 
ciate the futility of surgical procedures in rela- 
tion to certain very malignant tumors. In- 
creasing diagnostic ability, in which the 
X-ray has proved of great assistance, has led 
to the early recognition of distant metastases, 
thus helping the surgeon to withhold a muti- 
lating and useless procedure. Moreover, we 
are now learning the great possibilities of 
radiation as a means of therapy in the treat- 
ment of neoplasms. So much have we learned 
of this that it may be said the day is almost at 
hand when the scalpel will not be considered 
in the treatment of certain of the more malig- 
nant sarcomata and embryonic forms of neo- 
plastic growth. 


Still more recently it has been shown that 
the eradication of certain congenital sinuses 
and fistulous tracts by a caustic solution may 
be a better method than the excision of these 
tracts with the scalpel. None of the methods 
are really new, since the use of caustics and 
the cautery were methods practiced by Hip- 
pocrates and held equal position with the 
scalpel in the field of surgical therapy. 

It appears that surgery today is charac- 
terized by a very sincere appreciation on the 
part of surgeons that every bit of tissue possi- 
ble should be saved and particularly that 
structures taking part in important functions 
must be preserved. To this end we find intro- 
duced a great variety of new technical meth- 
ods which seem increasingly to represent the 
one thing that has characterized the practice 
of medicine and surgery from a distant past, 
that is, to give to each individual patient the 
maximum benefit which can be given. It is 
perhaps surprising, though surely worthy of 
our great tradition, that in a day when scien- 
tific attitudes hold such a distinguished posi- 
tion in both the professional and public eye 
the profession of medicine, in spite of its tre- 
mendous interest in the progress of science 
and its understanding of disease, can still 
treat the patient rather than the disease. 

Exuiott C. Curier. 
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EARLY AMERICAN MEDICAL SCHOOLS 


THE COLLEGE OF PHYSICIANS AND SURGEONS OF CHICAGO 
CHARLES DAVISON, A.M., M.D., F.A.C.S., Cacaco 


Professor of Surgery, Emeritus, University of Illinois 


HE College of Physicians and Surgeons of 

Chicago was incorporated October 14, 1881. 

It was located at the corner of Harrison 
and Honore Streets, directly opposite the en- 
trance to Cook County Hospital. 

The College of Physicians and Surgeons was 
founded at a time when medical schools were 
largely proprietory institutions, owned and con- 
ducted by medical men. The founders were a 
group of young, active, pushing, ambitious 
medical men, experienced as junior members of 
the faculties of the existing medical colleges of 
Chicago. They sensed the timely opportunity for 
the entrance into Chicago of a new medical 
college. They appreciated the pedigogical value 
of graded courses of instruction. They recognized 
the proximity to Cook County Hospital as a 
great clinical teaching opportunity. They fore- 
saw prestige and professional advancement for 
the members of the faculty of a new successful 
institution. They hoped for a profitable enter- 
prise. 

The original capital stock of the corporation 
was thirty thousand dollars, which was subscribed 
equally by the incorporators. Upon organization 
of the original faculty, the capital stock was 
increased to sixty thousand dollars, each addi- 
tional member of the faculty being allotted stock 
to the amount of two thousand dollars. 

_ The founders of the College of Physicians and 
Surgeons were A. Reeves Jackson, president, 
professor of surgical diseases of women and clin- 
ical gynecology; Samuel A. McWilliams, vice- 
president, professor of clinical medicine, diseases 
of the chest and physical diagnosis; Daniel A. K. 
Steele, secretary, professor of orthopedic surgery; 
Leonard St. John, treasurer, professor of demon- 
strations of surgery, surgical appliances and 
minor surgery; and Charles Warrington Earle, 
professor of obstetrics. During the organization 
period there were added to the faculty, among 
others, such well known men as Robert L. Rea, 
professor of principles and practice of surgery 
and clinical surgery; Frank E. Waxham, professor 


of diseases of children; Henry Palmer, professor 
of operative surgery, clinical surgery, and surgical 
pathology; John E. Harper, professor of ophthal- 
mology; Oscar A. King, professor of diseases of the 
mind and nervous system; Henry Parker New- 
man, lecturer on obstetrics; Boerne Bettman, 
lecturer on ophthalmology and otology; G. Frank 
Lydston, lecturer on genito-urinary diseases. 

The formal opening of the new institution 
occurred September 26, 1882, with too matric- 
ulated students present. The number of students 
in attendance gradually increased to 165, of 
which 52 graduated at the end of the session. 

The clinical instruction to this class of students 
was given in the college amphitheater, the West 
Side Dispensary in the college building, the 
Illinois Charitable Eye and Ear Infirmary, and 
Cook County Hospital. 

During the period of organization it was 
planned to present the entire subject of medicine 
in three annual pedigogically graded courses. The 
first year was planned to cover the fundamental 
subjects of anatomy, physiology, histology, 
chemistry, materia medica, therapeutics, and 
individual laboratory work; the second year to 
cover the principles of medicine, surgery, obstet- 
rics, and the specialties; and the third year the 
practice of medicine, surgery, obstetrics, and their 
specialties, especially stressing a practical clinical 
training. 

William E. Quine was appointed professor of 
medicine at the beginning of the second year, and 
thereafter the affairs of the institution were 
marked by his earnest, forceful, dominant per- 
sonality. Nicholas Senn was appointed professor 
of surgery in 1882 and continued for 6 years 
with the institution. Christian Fenger, the great 
clinical pathologist and surgeon, was appointed 
professor of surgery at the beginning of the third 
year and occupied that chair for 9 years. 

During the first ro years the trials and difficul - 
ties of the college as a private institution were 
great. The administration of the institution was 
attended by ceaseless turmoil. There were fre- 
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quent changes in the faculty, accompanied by 
great dissatisfaction, largely due to the policy 
which limited the faculty positions to those who 
owned the stock originally covering that par- 
ticular subject. Charles Warrington Earle, who 
was one of the most stormy, most persistent, and 
most capable of the objectors to the policies of the 
administration, was ousted. The college was not 
self supporting. The deficit at the end of ro years 
was thirty thousand dollars. 

At this crisis, in 1892, Dr. Quine with the 
collaboration of Drs. Steele and Jackson, managed 
a reorganization. Charles Warrington Earle was 
made vice-president and professor of obstetrics, 
and Dr. Quine president of the faculty. During 
this period there were notable additions to the 
faculty: John B. Murphy in clinical surgery, 
Henry T. Byford in gynecology, William A. 
Pusey in dermatology, Walter S. Christopher in 
pediatrics, Ludvig Hektoen and later William 
A. Evans in pathology. 

A laboratory building with complete accommoda- 
tions for the departments of anatomy, histology, 
embryology, biology, chemistry, and pathology 
was erected and occupied in 1893. 

The Quine Library, founded at this time, be- 
came the depository of many medical books 
presented by Dr. Quine and other members of 
the faculty and their friends. 

The West Side Hospital was organized in 1896 


by medical practitioners interested in the college, 
and soon became a center of college clinical 
activity. 

These were years of material prosperity for the 
college; there were more than 300 students in 


attendance in 1896. William A. Pusey was 
secretary. His vigorous activities added greatly 
to the prestige of the institution. 

A new era in medical education was developing. 
The day of private medical schools was passing. 
The university plan of medical education was in 
evidence. The American Medical Association 
was demanding preliminary university training 
as an essential premedical requisite. There was 
a general effort being made throughout the coun- 
try to bring the well established independent 
medical schools into organic relationship with 
the universities. The Chicago Medical College, 
one of the earliest and best medical institutions 
in Chicago, had been incorporated in Northwest- 
ern University as its medical department. Rush 
Medical College had affiliated with the University 
of Chicago. 

Under these circumstances it was very reason- 
able that the University of Illinois should desire 
an affiliation with the strongest independent 
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medical institution in the state; it was very 
reasonable that the College of Physicians and 
Surgeons would welcome the prestige of a connec- 
tion with the state university. 

Acting upon a suggestion of Governor Altgeld 
to Dr. Quine and to the board of trustees of the 
university an affiliation agreement between these 
institutions was signed April 1, 1897. Ly its 
terms the College of Physicians and Surzeons 
was leased to the University of Illinois as its 
medical department for the period of 4 years, 
The medical college was conducted by the same 
individuals as officers and faculty, but under the 
technical supervision of the University of 
Illinois. The university assumed no financial 
responsibility. 

The results of this experiment were so satis- 
factory that an extension agreement was made 
for 25 years, beginning May 1, 1900, at the ter- 
mination of which ownership of the College and 
all of its property was to be vested in the univer- 
sity. During this period one-third of the net 
profits was to go to the university and two-thirds 
to the stockholders of the college corporation. 
The institution was designated as the “College of 
Physicians and Surgeons, College of Medicine of 
the University of Illinois.” This arrangement 
was followed by an era of prosperity with a rapid 
increase in student attendance, reaching at one 
time a registration of 710. 

Accommodations in the original building having 
become inadequate, by agreement with the 
trustees of the university the adjoining public 
school property was purchased in 1900 by the 
college corporation and converted into a medical 
college building, thus greatly increasing the debt 
of the corporation. 

The University Hospital was built and equipped 
by a small group of the faculty to provide more 
stable clinical teaching facilities. 

The more rigorous requirements in medical 
education, the insistent demands for more ade- 
quate equipment and more elaborate methods o! 
teaching increased the cost of administration. The 
requirements of higher standards of acimission 
diminished the number of students and ‘herelore 
the income. The financial condition of the college 
became almost untenable. To avoid the criticism 
that any appropriation by the legislature might 
directly or indirectly aid a private corj oration, 
the 25 year partnership agreement was srogated 
and a direct lease to the university of ile college 
property for eighteen thousand, five hundred 
dollars a year was substituted. ee 

Efforts by the university to obtain tinanc 
aid for the medical department from the legisi« 
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The College of Physicians and Surgeons of Chicago. 


ture failed on several occasions because of legis- 
lative technicalities and antagonistic litigation. 
No part of the general appropriation of the univer- 
sity could be used legally for the support of the 
medical school; the income of the medical school 
was derived entirely from student fees. The 
trustees had never expended a single dollar of 
money appropriated by the state to the university 
upon the medical department. 

The existing conditions were.so unsatisfactory 
to the directors of the College of Physicians and 
Surgeons that they decided to continue no longer 
the lease of their property to the university. 
Accordingly, President James discontinued the 
medical department of the university on April 
30, 1912. 

The announcement by Dean Quine that the 
medical school would no longer be leased to the 
University of Illinois and that the College of 
Physicians and Surgeons of Chicago would reopen 
its medical school caused great consternation 
among the faculty, students, and medical alumni. 
An active and influential group of the faculty 
refused to take part in the reorganization of the 
College of Physicians and Surgeons as a teaching 
body. These men hoped for the continuance of a 
medical school in Chicago under control of the 
University of Illinois. The annual election of the 
medical alumni resulted in an overwhelming 
‘ictory in the interests of the university. 


About this time it was suggested by President 
James that if it were possible for the medical 
alumni to gather up the stock of the corporation 
of the College of Physicians and Surgeons and 
present it outright to the University of Illinois 
together with the absolute ownership and control 
of the property, it would be the best solution of 
the difficult problem; it would save to the univer- 
sity the fruits of its previous work in medical 
education; it would prevent the rivalry incident 
to another medical college being introduced into 
the field; it would bring back into the fold the 
friends of the College of Physicians and Surgeons, 
and it would furnish a plant already in existence 
under the absolute control of the university in 
which to conduct its medical work. 

The alumni association recognized that to 
obtain all of this stock by donation or purchase 
in a limited time would require an unanimity of 
effort between the alumni, active friends of the 
university, and influential representatives of the 
College of Physicians and Surgeons. With this in 
view, a committee was appointed by the alumni 
association to take charge of the efforts to secure 
the stock for the university. This committee 
consisted of Edward Louis Heintz, president of 
the Medical Alumni Association, D. A. K. 
Steele, president of the College of Physicians and 
Surgeons, and the writer, an ex-trustee of the 
University of Illinois. 
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After an intense campaign by this committee, 
possession of the entire issue of stock of the 
College of Physicians and Surgeons was secured 
by donation, subscription, and purchase, for a 
gift to the university. The complete stock issue 
of 2,170 shares of the Corporation of the College 
of Physicians and Surgeons of Chicago; deeds to 
its real estate subject to certain encumbrances; a 
bill of sale of its personal property; its scholarship 
investments; its balance in bank ($12,551.11); 
and the resignations of the officers of the cor- 
poration were delivered to the president of the 
board of trustees by this committee as a gift to 


the University of Illinois from the Medical 
Alumni Association of the University of Illinois, 

The board of trustees formally accepted the 
gift on behalf of the University of Illinois on 
February 12, 1913, and directed the president of 
the university to reopen immediately the medical 
department. 

The College of Physicians and Surgeons of 
Chicago passed out of existence when this transfer 
was completed. It has become a memory—a 
pleasant memory to some of the older members 
of its faculty, increasingly pleasant with the 
reverie of the years. 





THE SURGEON’S LIBRARY 


REVIEWS OF 


HRISTOPHER’S Minor Surgery,! now in its 
CC second edition, promises to become one of the 
standard American textbooks on the subject. 
The thoroughness with which Dr. Christopher has cov- 
ered the literature is evidenced on every page and it 
isa pleasure to see that procedures and ideas emanat- 
ing from other sources are duly credited, even though 
the author may not at times agree. Although nu- 
merous methods of treatment are frequently out- 
lined for a single condition, Christopher indicates his 
choice and the logic upon which the choice has been 
made. 

The book is profusely illustrated with numerous 
line drawings and photographs of diseased conditions 
and procedures. It would be very difficult to dupli- 
cate these illustrations without consulting many 
textbooks. The value of the book to the young prac- 
titioner and the interne is considerable, since in it are 
described all of the minor surgical procedures and 
technical procedures which they are called upon to 
perform. Since the book is restricted to minor sur- 
gery, it deals often with subjects which are but cur- 
sorily treated in textbooks of surgery. Genito- 
urinary, orthopedic, gynecologic, and rectal condi- 
tions, so long as they belong properly to the realm of 
minor surgery, are fully described, thus making ref- 
erence to special textbooks unnecessary. A broad 
conception of surgery such as Christopher has shown 
is both welcome and refreshing. 

MicHaEL L. MAson. 


HE outstanding contributions to large bowel 

Surgery by the Mayos, Judd, and Rankin are 
epitomized in Rankin’s recent book.? It will, there- 
fore, be widely read and constitutes a valuable ref- 
erence book on this subject. Emphasis is placed on 
the importance of malignancy, contributing two- 
thirds of the major lesions of the large bowel and 
rectum. Accepted methods of diagnosis and treat- 
ment are considered. In particular, consideration is 
given to the roentgenoscopic examination of the 
large bowel which “now permits accurate localiza- 
tion and recognition of the pathologic type in more 
than 95 per cent of lesions of the large bowel.’’ Sta- 
ustical data dealing with operability, operative mor- 
tality, and longevity, following surgical procedures 
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M ‘wh OLON, RecTuM, AND Anus. By Fred W. Rankin, B.A., M.A., 
Liv PACS., J. Arnold Bargen, B.S., M.D., M.S. (Med.), F.A.C.P., 
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NEW BOOKS 


in malignancy, offer encouragement to patients so 
afflicted and reflect the advances made in the sur- 
gical management of these diseases. 

The chapters on anatomy, physiology, and con- 
genital malformation of the rectum are excellent, 
both from the standpoint of text and illustrations. 

The chapter on diverticulosis and diverticulitis is 
based on the study of a large number of patients and 
summarizes the many contributions to the subject 
of the Mayo group. The drawings illustrating the 
early beginnings of diverticula of the colon substan- 
tiate the Beer theory of origin; namely, that hernia- 
tions of mucosa occur through weakened or frag- 
mented circular muscle fibers of the large bowel. 

In the treatment of megacolon the classical con- 
tributions of Judd and Adson and Rankin and Lear- 
month on lumbar sympathetic ganglionectomy are 
given careful description and illustration. 

A detailed account is given of the bacteriological 
causes and experimental production of ulcerative 
colitis, based on Bargen’s work. While many work- 
ers in this field may not agree with the importance of 
the diplo-streptococci as a causative factor, the evi- 
dence is fairly presented and therefore must stand 
the test of time and further study. The description 
and illustrations of the proctoscopic examination of 
the bowel with the varying changes in the mucosa in 
different stages of the disease are of great importance 
to the diagnostician. The entire chapter is one to be 
highly recommended to all those who have suffered 
with their patients in the treatment of this disease. 

The chapter of polyposis considers thoroughly the 
pathology and tendency to malignant degeneration 
of polyps which stud the whole colon from the cecum 
to the anus, in the condition known as multiple 
polyposis. To the casual reader it may not be ap- 
parent that the pedunculated adenomata described 
under the heading of ‘‘ benign and rare tumors” are 
by far the most common type of mucosal polyps 
found in the rectum and colon. These are often 
present in young childhood, and in the opinion of the 
reviewer, are by gross and microscopic examination 
and course, nearly always benign. 

The material presented on cancer of the colon and 
rectum is splendid. It reflects the outstanding work 
in this field at the Mayo Clinic and presents a chap- 
ter of exceeding interest to all who are concerned in 
the surgery of cancer. If for no other reason, these 
chapters fully justify the book. One of the outstand- 
ing contributions to colon surgery is Rankin’s modi- 
fication of the Mikulicz operation which he calls 
obstructive resection. A review of the rather dis- 
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couraging results of cancer of the rectum by radium 
treatment is given by Bowing. 

In discussing the causes of rectal stricture the 
authors properly throw doubt on the importance of 
tertiary syphilis as a causative factor. Lympho- 
granuloma inguinale and its identifying Frei test is 
not mentioned as a possible cause of rectal stricture, 
but it is of course true that this factor is not definitely 
established. 

In the chapters given over to anal infections, 
pruritis ani, and hemorrhoids, there are numerous 
points where honest difference of opinion exists. For 
example, the author’s statement that ‘‘the supposed 
incomplete external fistula is an impossibility,” 
lacks authority. 

The concluding chapter on operative procedures is 
well done and includes, as do most chapters in the 
book, a good bibliography. VERNON Davin. 


frre authors of Treatment of Syphilis' have en- 
deavored to present this important subject in as 
condensed and simple form as is possible. In this 
they have succeeded well. There are thirty-three 
chapters, eleven of which are devoted to the various 
methods of administering mercury in syphilis, the 
pharmacology and chemotherapy of mercury, and 
the histological changes induced by it, and mer- 
curial reactions, and their treatment. Two large 
chapters are devoted to bismuth therapy. 

There are twelve chapters in which the arseno- 
benzenes are discussed. This discussion includes the 
history of their development, their chemotherapy, 
and toxicity, and the methods of their distribution 
and excretion. Reactions and fatalities following 
their use are thoroughly treated, and the technique 
of their administration is described in detail. 

Two chapters are taken up with a discussion of 
the iodides and other metals, and one chapter is 
given over to the prophylaxis of syphilis. 

The book is a fairly large one, and the subject is 
covered most thoroughly. The text is replete with 
references to the current literature, both foreign and 
domestic. The bibliography is indexed in an orderly 
manner and is a complete one. There are 62 excellent 
illustrations. 

For anyone interested in the subject of syphilis, 
whether he be general practitioner or specialist, this 
book should prove to be of inestimable value. It is 
an excellent treatise and a distinct contribution to 
the subject of syphilis. Epwarp A. OLIVER. 


[‘ his monograph? Rydberg has presented a very 
complete study of cerebral injury in newborn 
children from both the clinical and the pathological 
anatomical aspects. He lays a logical foundation for 
his study in a review of the normal anatomy and 


I1TREATMENT OF SypHILis. By Jay F. Schamberg, A.B., M.D., and 
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2 CEREBRAL InjuRY IN NEW-BorN CHILDREN CONSEQUENT ON BIRTH 
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histology of the cerebral structures. This portion of 
the work receives wider treatment than the main 
subject would seem to warrant. The author, from 
his investigations, agrees with the present accepted 
theories regarding the origin and development of the 
glial structures except in the case of the amceboid 
microglia. His observations on human and animal 
fetal brains reveal all evidences to be in favor of the 
common ectodermal origin of the whole glia. 

He discusses at length theories dealing with the 
pathogenesis of intracranial bleedings in the nevw- 
born, and records theoretical and experimental 
observations as to the influence of the birth process 
upon the blood circulation in the fetus. 

The author also records the anatomical observa- 
tions on a series of autopsies upon 100 consecutive 
newborn fetuses dying during partus or within 10 
days thereafter. He made a very complete gross 
and microscopic study of these specimens and has 
correlated them carefully with the clinical manifes- 
tations. The symptomatology and diagnosis of 
birth trauma brain injuries is thoroughly covered 
and chapters are devoted to prognosis and treatment 
of these conditions. 

The case records of 50 cases observed by the 
author form an appendix of value to the obstetrician, 
the pediatrician, and the neurologist. The work is 
complete with a large and inclusive bibliography. 

HAce Haven. 


HE new Textbook of Pathology*® by Boyd is ad- 

mittedly not intended for practitioners of medi- 
cine or of pathology, but for students of pathology 
only. The practitioner, says Dr. Boyd in his preface, 
needs a book of reference. The student, on ihe other 
hand, needs a book from which he can “gain a grasp 
of the fundamental principles underlying the sub- 
ject.” His time is too limited to permit its dissipa- 
tion in “intriguing rareties or the newest notion of 
the moment.” With this audience and these ideals 
in view Dr. Boyd has produced a textbook of pathol- 
ogy which is smaller by almost a hundred pages of 
text than any of the three best known text}ooks on 
this subject now in use in America. The preface is 
not the least interesting part of the volume inasmuch 
as it gives a clear statement concerning the changed 
outlook of pathology and its relation to other 
branches of medical science. 

In accordance with the usual custom in books on 
this subject, this volume is divided into two parts. 
Part I deals with general pathology, which is “the 
elucidation of the vital processes which underly the 
end-results studied by the morbid anatomist . . . the 
study of disease from the physiologica! point 0 
view.”’ The book opens with a chapter on ‘nflamma- 
tion, which “forms the best starting point for the 
study of pathology as a whole.” Without making 
inflammation a purposive reaction, the «iscussiol 
emphasizes the functional side of all phases 0! the 

8A TexTBooK oF PaTHotocy; AN INTRODUCTION TO THE STUDY 0? 


MepicinE. By William Boyd, M.D., M.R.C.P. (Ed.), F&\ P, (Lond.), 
Dipl. Psych., F.R.C.S. Philadelphia: Lea and Febiger, 
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process. The chapters on infection and immunity, 
degenerative processes, circulatory disturbances, 
animal parasites, infectious granulomata present 
clearly the important established facts concerning 
these subjects. The chapter on tumors is limited to 
;4 pages and is perhaps too brief, especially the dis- 
cussion of some types of tumors, to give the student 
an adequate comprehension of the subject. 

Part II, special pathology, begins with a discus- 
sion of the pathology of the heart and blood vessels 
and proceeds through the various organs and sys- 
tems of organs. The section on nephritis is especially 
to be commended for both its brevity and its com- 
prehensiveness. A helpful discussion of the newer 
established facts concerning the physiology of the 
female generative organs, of bone, and of the glands 
of internal secretion opens the chapters dealing with 
the pathology of these organs. Throughout the 
volume paragraphs on “‘relation of symptoms to 
lesions” should stimulate in the student an interest 
in the subject. 

The literary style of the author is clear, concise, 
stimulating, and interspersed with numerous strik- 
ing bits of description and allusions that make the 
reading of this volume a pleasure. He speaks of cells 
“trapped in the pathless forest of the pulp” of the 
spleen. In connection with syphilis of bone he refers 
to “the nocturnal boring pains alluded to by the 
Psalmist.” The incidental historical reference to the 
discovery of tar cancer on page 229 is especially in- 
teresting and should give to students a correct view- 
point toward research. The otherwise delightful 
literary style is marred by only one fault, namely, the 
use of too many short sentences. 

The volume can be commended for its clearness, 
its conciseness, and its readability. It will, on most 
subjects, meet adequately the needs of medical 
students. It may also be read with profit by prac- 
titioners of medicine and surgery who desire “to in- 
dulge in the periodic brain-dusting recommended by 
Osler,” and to acquaint themselves with the modern 
point of view of pathology which is no longer “an 
outworn creed, a science as dead as the material with 
which it deals.” “ Pathology in relation to the living 
patient is the motif of this book.”’ The subtitle, ‘An 
Introduction to Medicine,” is therefore justified. 

J. P. Stmonps. 


N a 325 page monograph! Grollman discusses the 

subject of the amount of blood pumped by the 
heart in unit time. Dr. Grollman is associate pro- 
lessor of physiology in the Medical School of Johns 
Hopkins University and has devoted a number of 
years to this type of study. The book contains a 
critical review of the various methods formerly in 
use and a detailed account of the acetylene method. 

The physiological variations of the cardiac type 
as studied by this method include the effects of pos- 
lure, ingestion of food and fluids, sleep, menstrua- 
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tion, emotion, temperament, exercise, and altitude. 
Another series of studies were made of the changes of 
cardiac output considering the effects of alcohol, caf- 
feine, tobacco, carbon-dioxide, adrenalin, and the 
vaso-depressants. The cardiac output was studied in 
various types of cardiovascular diseases and abnor- 
mal cardiac physiology. 

The bibliography is complete and the book is well 
indexed. The printing and binding are excellent. It 
will be of particular interest to those who are active 
in research in cardiovascular physiology in the 
clinic or in the laboratory. CHauNcey C. MAHER. 


;NDOCRINE medicine is discussed by Engel- 
bach? in a 3 volume work of over 1800 pages pro- 
fusely illustrated. The first volume, on general con- 
siderations, covers the research history, anatomical 
development, physiology of the endocrine glands; 
the etiology of their diseases; diagnostic procedure; 
and the relation of endocrine disorders to public 
health. The second and third volumes are composed 
of four main sections in which endocrine diseases of 
infancy, juvenility, adolescence, and maturity are 
discussed. The emphasis throughout the work, 
therefore, is on the life-long character of the endo- 
crinopathies and on their appearance in all age 
periods. This point of view is in some part due to 
the demonstration of the growth hormone. Ab- 
normality of this function of the anterior pituitary 
must be determined by comparison with a normal 
curve of growth. A valuable feature of this work is 
the inclusion of tables of measurements and X-ray 
studies of bones from infancy to maturity. The 
prominence given the infantile and juvenile endo- 
crinopathies is justified by statistical analysis of the 
2,000 cases which make up the clinical basis of the 
book. Of the diseases occurring in this series, 40 per 
cent were believed to have started in infancy or 
childhood. It is axiomatic in general medicine that 
prevention is the best treatment; obviously in this 
group of diseases prevention of adult disorder begins 
during embryonic life; hence, the endocrine status 
of the mother must be analyzed and corrected. To 
follow out the same line of thought, a section on 
senility should be added. 

The adult endocrinopathies covered in section five 
are thyroid disorders, hypophyseal disorders, com- 
posed of anterior lobe pituitarisms, adiposogenital 
pituitarism, pituitary tumors, and neuro-pituitary 
disorders, bi-glandular disorders of the thyroid and 
pituitary, gonadal disease, and thymic syndromata. 
Parathyroid conditions, covered originally as they 
appear in infancy and childhood, are again described 
in a single chapter relating to adolescence and ma- 
turity. In this discussion tetany and hyperpara- 
thyroidism are presented. 


2 ENDOCRINE MEDICINE. By William Engelbach, M.D., F.A.C.P., B.S., 
M.S., D.Sc. With a foreword by Lewellys F. Barker. Vol. i—General 
Considerations; Vol. ii.—The Infantile Endocrinopathies. The Juvenile 
Endocrinopathies; Vol. iii—The Adolescent Endocrinopathies. The 
Adult Endocrinopathies. Springfield, Illinois, and Baltimore, Maryland: 
Charles C. Thomas, 1932. 
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Throughout all sections case histories are used, 
charts given, X-rays and histological sections repro- 
duced, and therapeutic experience quoted. The 
hormone preparations now available are evaluated 
and indications for their use given. 

The complete picture of endocrine physiology and 
disease in man will not be presented for many years. 
At the present time this work describes well known 
endocrine entities in the light of the latest discoveries 
but, in addition, will have a permanent place in 
medical literature because of its teaching of the en- 
docrinopathies as life-long processes beginning in 
infancy and continuing on through childhood, 
adolescence, and maturity. 

A fourth volume ‘s being prepared for the diseases 
of the pancreas, suprarenals, and liver. 

PAUL STARR. 


_— presents a comprehensive monograph! 
on spondylolisthesis. After a short historical 
review, he enters into an extensive discussion of the 
lumbosacral anatomy and the mechanics resulting 
in the anterior displacement of the vertebral body. 
The influence of the upright position in the produc- 
tion of spondylolisthesis is emphasized. Attention 
is called to the loss of bony continuity at the isthmus 
(pars interarticularis) of the lamine and the loss of 
rigid support at the base of the vertebral column. 
After a very thorough portrayal of the clinical mani- 
festations of this condition, the author describes the 
methods of treatment and adds a surgical procedure 
of his own. This monograph is well illustrated with 
many diagrams, photographs, and roentgenograms. 
An excellent résumé of the subject of spondylolis- 
thesis to the present date. 
FREMONT A. CHANDLER. 


A DISTINCT need in experimental pathology has 
44 been filled in the small volume? by Wagoner and 
Custer. The frontispiece is a portrait of Julius 
Friederich Cohnheim, ‘‘the most eminent of Vir- 
chow’s pupils,” who ‘“‘by brilliant experiments on 
living animals... revivified a pedantic subject and 
demonstrated to others a method of investigation 
which, in a few brief years, has yielded incalculable 
benefits to mankind.” The book is divided into 
three sections. The first deals with surgical tech- 
nique and experimental methods, anesthetization 
of the experimental animals, general care of the ex- 
perimental animal, and normal blood findings in 
laboratory animals. The general principles of sur- 
gical technique are briefly but adequately described, 
and the different types of knots and sutures are well 
illustrated. The necessity of care in anesthetization 
is strongly emphasized. In the foreword Professor 
Krumbhaar remarks, ‘except for the appalling 
ignorance in some non-medical circles of the condi- 
tions under which animal experimentation is carried 


1Le SponpyLouistH£sis. By Marc Antonin Azema. Paris: Jouve 
and Company, 1932. 

2? A HANDBOOK OF EXPERIMENTAL PaTHOLoGy. By George Wagoner 
M.D., and R. Philip Custer, M.D. With a foreword by Edward Bell 
Krumbhaar. Springfield, Illinois: Charles C. Thomas. 
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on, it would be unnecessary to mention that absolute 
asepsis, general anesthesia, and similar precautions 
are carried out wherever indicated, with as strict 
conscientiousness as in the human operating clinic— 
in fact, such conditions are usually essential to the 
success of the experiment as well as obligatory from 
humane points of view.” The second and third sec- 
tions are concerned with methods of producing gen- 
eral pathological conditions and lesions of special 
organs. One hundred and nineteen experiments are 
described clearly and in such adequate detail that 
they can be carried out by any intelligent student, 
Most of the procedures for inducing pathological con- 
ditions have been well selected. Many of the more 
complicated methods, such as Mann’s technique for 
inducing gastric ulcer by various types of gastric and 
intestinal anastomoses, have been omitted. The 
typography is excellent. Large, clear type and heavy 
unglazed paper render reading easy. The binding 
in heavy brown Holliston book duck is admirable for 
rough use in a laboratory. Following the descrip- 
tions of many experiments one or more references 
are given to important papers which will aid the 
student in technique and, especially, in interpreting 
his results. As there is no book of similar scope in 
English, this volume will be welcomed by teachers 
who wish to introduce their students to the field of 
experimental pathology either as a special elective 
course or as an accessory to the routine teaching of 
general and special pathology. J. P. Sronps. 


HE book® by Crile and his associates is not a 

formal treatise on the thyroid gland but, as its 
preface states, is an account of the experience of the 
staff of the Cleveland Clinic in the treatment of dis- 
eases of that organ. In a sense then it is a binding 
together of many small articles—some profound, 
others very superficial. Dr. George Crile, Jr., 
writes the chapter on iodine and the thyroid gland; 
Dr. D. Roy McCullagh a short summary of the 
biochemistry of iodine. Dr. Crile writes on the rile 
of the thyroid gland in the energy system, on endemic 
goiter, and on the mechanism of hyper- and hypo- 
thyroidism. Dr. Charles L. Hartsock discusses 
clinical aspects of hypothyroidism; Drs. Tucker and 
McDonald briefly describe the diagnosis of hyper- 
thyroidism. Dr. E. Perry McCullagh writes a valu- 
able chapter on the differential diagnosis of hyper- 
thyroidism. Dr. Robert S. Dinsmore writes briefly 
on hyperthyroidism in children. No careful analysis 
of the physiologic results in this interesting field is 
given. Dr. John P. Anderson writes brie!!y on car 
diac disturbances associated with hypert!yroidism. 
Two good articles are those by Dr. A. D. Ruedemamn 
on ocular changes in hyperthyroidism, and by 
Henry J. John on carbohydrate metabolism in hypet- 
thyroidism. A valuable treatise on roentgenologic#! 
observations in thyroid disease by Dr. lernard H. 
Nichols, well illustrated with X-ray films, serves 
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emphasize the importance of substernal goiter. 
Malignant and inflammatory conditions of the thy- 
roid are discussed in a series of chapters. Operative 
technique is described and illustrated by Dr. Dins- 
more; special considerations in the technique are 
discussed in a separate chapter by Dr. Crile. 
The diagnosis and treatment of parathyroid tetany 
is covered in a good chapter by Dr. E. Perry Mc- 
Cullagh. The book concludes with a short chapter 
on end-results of operations for hyperthyroidism by 
Dr. George Crile. 

On the whole the book is, of course, interesting 
and a variety of illuminating studies from unusual 
angles are gathered together here. In general, how- 
ever, one would conclude that most of these studies 
are too brief and too superficial to be of much value. 
The book is of interest to the student of thyroid dis- 
eases but not the authoritative treatise with which 
one would begin the study of those disorders. 

PAUL STARR. 


BRIEF review of the most important advances 
‘1 in obstetrics and gynecology published in the 
past few years is contained in the third edition of the 
book! of Bourne and Williams. The book is written 
ina simple and direct manner, as a coherent text 
and not merely as a collection of abstracts. New 
material has been added on the subjects of anes- 
thetics in labor, carcinoma of the cervix, and func- 
tional uterine hemorrhage. There is also a chapter 
on the X-ray in obstetrics and gynecology which is 
illustrated with excellent prints. The book bears 
evidence of thorough revision of previous editions 
and will prove valuable to the physician who wishes 
to keep abreast with the growing literature. 

IrvING F, STEIN. 


HE work? of Wuerdemann now in its second edi- 

tion is still the only book in English, since that of 
Ramsay in 1907, devoted to the subject of injuries of 
the eye. The text has not been materially length- 
ened, and the number of illustrations has been re- 
duced by more than one hundred. Those which are 
retained are of good quality, however, and are for 
the most part original. The paper and type of the 
present edition are excellent, a great improvement in 
these respects over the first edition. 

The author shows his familiarity with the German 
and French literature and acknowledges his debt to 


: ' RECENT ADVANCES IN OBSTETRICS AND GyNz&COLOGY. By Aleck W. 
pourme, M.A. M.B., B.Ch. (Camb.), F.R.C.S. (Eng.), F.C.O.G., and 
eslie W. Williams, M.D., M.S. (Lond.), F.R.C.S. (Eng.), M.C.O. 


ided. Philadelphia: P. Blakiston’s Son and Co. Inc., 1932. 
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the large work of Wagenmann. He has also drawn 
from a large personal experience and many of the 
conditions described are illustrated by case his- 
tories, giving treatment and results. In removing 
foreign bodies from the eye by the electro-magnet, 
the author prefers the anterior route, as a rule, by 
which the body is drawn around the lens into the 
anterior chamber, whence it is removed by corneal 
incision. The importance of X-rays in every case 
of suspected or even possible foreign body is em- 
phasized. 

Eighty pages are devoted to medicolegal ques- 
tions, including important legal decisions and an 
abstract of the Workmen’s Compensation Laws of 
the various states as they affect ocular injuries. 
Under these laws, compensation for loss of both eyes 
(total disability) varies from one thousand dollars 
(Georgia) to fifteen thousand dollars (South Da- 
kota) averaging six thousand dollars. That for loss 
of one eye varies from six hundred dollars to two 
thousand, eight hundred and eighty dollars, averag- 
ing about two thousand dollars. 

One misses from this book a consideration of some 
important recent work. Nothing is said about in- 
juries with tear gas, especially as to the use of sodium 
sulphite in glycerine as a solvent, which was de- 
scribed by McNally. In considering enucleation of 
the globe and its substitutes, no mention is made of 
simple evisceration with retention of the cornea, an 
exceedingly valuable procedure. The operation des- 
cribed by the author is the old one with removal of 
the cornea, to which his disparaging remarks may 
well apply. SANFORD R. GIFFORD. 


6 ben monograph* on acromegaly by Atkinson is 
one of those concise but exhaustive collections 
dealing with a particular disease that no one inter- 
ested in the subject can afford to be without. It is 
a straightforward presentation of all the reported 
findings, gathered from an exhaustive analysis of the 
world’s literature. It consists of two main parts—a 
series of chapters presenting the findings of different 
authors concerning the historical, clinical, patho- 
logical, diagnostic, and therapeutic aspects of the 
disease, and a series of analytical tables covering the 
results of removal of the pituitary gland, the post- 
mortem findings, the eye findings, a tabulation of 
certain features of the 1,319 cases that the author 
has collected from the literature, and finally a bib- 
liography covering 63 pages. I am impressed with 
the thoroughness and clearness with which this 
review is presented. PAUL STARR. 


3 ACROMEGALY. By F. R. B. Atkinson, M.D., C.M. (Edin.). With a 
foreword by Sir Arthur Keith. London: John Bale, Sons & Danielsson, 
Ltd., 1932. 
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